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mm%i mmm 
[*m3*#<z>«Hj 

[St#3gl] in vitroT', DNAfc^U&V^agR-rs^XttRNA&BIR-r 

saucer, iRism&«^ > r«sae^©--apxttifefflj^ffi5Jc^f*u-&-5 

— ocDMJtS^UcfcVNT, sv*icMfcS8^©*H^i£TMv*e>ftsc:i: 
&S?fc $ ft 5 3 £ ^MttSi^ l 2 fH«©^^^ KXtt 

a 

[«#£7 J in vitroT'CDDNA^^ • »tR&XfctRNA»3R##, »«H-?S: 
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h y =y v 4 - \z & w zfflKftmmwn mmz & zmmr* z. t znm t -t zm 

[»#£12] in vitroT'CDDNAifg^ • »IR^Xt±RNA»fiR^S:*^'r«5gS 
7 ^ y Ti/fl/ t RNA>>>^#-1?M*^;tf-n;i/ 1 RNA h^yx-7*)i$ 
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m • ho 

[»#3S19] in vitroT'©DNA«^ • WtR*XteRNA»SR&&«j£'*Sfctf> 

[»#^20] in vitroT©DNA«^ • »IR#XttRNA»iR»«:«fiR-r 

[»#^21] in vitroT*tf)DNA|g^ • WSR9ftXttRNA»IR# Sr^^S fc«> 

RNA*/>-r*-i£ 0 

[»#=S22] in vitroT*tf)DNAljg^ • WSR#XttRNA»SR# 

A h5>X7*JI/^ 9-ifo 

[»#3S233 in vitro-£CDDNAlf£^ • fcEUfc^S fctf>©, ffi2'tC# 

^L^-^IS^lC^S^I^CD^^Tv^^l/cS tlTV^-SRNA/K U t7 — i£„ 

[ft^24] in vitroT*©DNAK¥ ■ W3R* *BSlCtf 
Sf "2 Slf^{C&£^|f<7)--;#T^^;i/£ tlT V^£T7RNAtf<lJ :7 — if 0 

[ft#3g253 in vitro7?ODNA<E^ • »8f?*S:*^"r S feft®, tXf^ 
:/#^'7?5'<;i/S*lTV*5T7RNA/KD ^ ^-ifo 

[»#£26j in vitro-eCDDNAig^ • fSIR^XteRNAfBSR^ 
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[»#^27] in vitroT*(7)DNA^^ • SSSR^XteRNAfSIR^ 5 
[ft #3128] in vitroT'ODNAK^ • HiR*XttRNA«aR3MC J: »J»3tStl 

[fgWSMffl&IfcEi] 

[0 0 0 1] 

in vitroT?(Z)DNA^f>©«^ • »IK^XfcttNAj&> e>©«8R#K: J: 
[0 0 0 2] 

iC^I^tlTVN-S (Current Opinion in Biotechnology 9: 534-548 (1998) , J. B 
iotechnology 41: 81-90 (1995)). frfr&MmB&K. «t S KO^fiRtt, St 

»3SS-ti:S»^lCjt^ MmffiT**yrt?n<D&mtf»SmV$>Z>(?roc. Natl. A 
cad. Sci. USA 94: 412-417 (1997), FEBS Letters 414: 268-270 (1997) )„ ■£ 

#»!5^&#ALT38^Si*S*-£lcjfc'<, »^<©S«rW3pJ^S8«>e»n, £ 
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Mifc<DW& (Annu. Rev. Biophys. Biomol. Struct. 24: 435-462 (1995)), ^ 
V^i, mRNA, U y - A&tf^y 0 ^ F«fc »J &3 (^'J V- Af-f 

>f) ©igSt^BTIB-efe-S. jKU V-A^-r X^"U>fXtJf-€-©3pJffllcMLT 

&£, He M. . et al., J. Immunological Methods 231 (2000) pp. 105-117, Scha 
ffitzel C. , J. Immunological Methods 231 (2000) pp. lig-lSS&t^Roberts R 
W., Current Opinion in Chemical Biology 3 (1999) pp. 268-273, 1^9(1998) 
PP. 534-548, SEcfJ, PP.543J6*TtCfll&#34lTV*S*k FEBS Lett. 450: 105-1 
10 (1999), Proc. Natl. Acad. Sci. USA 95: 14130-14135 (1998), Proc. Natl 
. Acad. Sci. USA 94: 4937-4942 (1997)VlClB«#3*lT V*5. 
[0 0 0 3] 

mRNA^^^-TSp^H'S©^ 9 1/7 -H (RNA 6: 1079-1090_(2000) ) 

tt^t. tiT ^ z> z. t. tfim ^ &c & u , -zn^z m^-t & t**# & $ ti s £ e> 

<Z)^CS. (Biochim. Biophys. Acta. 1293: 207-212 (1996) , J. Biotechnol. 4 
8: 1-8 (1996)), ©SPiittC J: SH. U ym<Dtt\*fiM%!}<D <fc 5 ft/hS fclffjg 

^(Z^^fC (Biochemistry 22: 346-354 (1983) , J. Biol. Chem. 26 

0: 15585-15591 (1985)) , #V\«\ • «|RtC^ST?)& V\0^1C J: S x*^/ 

3r-<E>?fi^ (J. Ferment. Bioeng. 84: 7-13 (1997) , J. Biotechnol. 61: 19 
9-208 (1998))^J^tf e>tl«„ 
[0 0 0 4] 

H,Ef;^y-A$:^™[:t5«I (tritin) 2fctf«fR|JH*&iKJS;|!W»5teD 
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fife (Bio Industry Vol.17, No. 5, 20-27(2000)) „ LfrU {&f%t. IT, jffiSR 
[0 0 0 5] 

VA^>t#x.^tifeo fit, ftgR • S^£tt£fl§v^>f >bf haT* 

(D^f- 1 9 7 7^jC?Tfc>*l£: (The Journal of Biological Ch 

emistry Vol.252, No. 19, 6889-6894(1997)) „' ZLZLViZ. DNA&M V^T 0 — jtj =y 

P>*lfc : RNAiK'J ^ v-if, N 10 - 7^^fh5t Kn^SfcMet - tRNA f > 
7 * ;i/ ^ ^ - if, 2 0107^ J T t RNA>>>-r ^ -if, IF-1, IF-2, IF-3 
, EF-Tu, EF-G, RF-l&tf/X&RF-2, CRP, L&tfLa 0 U;frU ^BBiSISRMf 

[0 0 0 6] 

vitro/^^^- K-w-^7^$:#ilbfe (Biochem. Biophys. Res. Commun. 126: 792-7 
98 (1985)) „ Pavlov^|R©^|gW5fB#ttaP^*l»i3 4xfeT^ y TS/;i/tRN 

AS/>f i ^--tfa^»[l:«i5JSnfe»8l?H : f-S:mVNTin vitro©«|«^S:*S5 U 
£. (Archives of Biochemistry and Biophysics Vol.328, No.l, 9-16,(1996)) 
. PavlovbttAXWlC^bfeJSVMiRNA^bin vitro-eHtR^S^ £:£T 

WSSftfeHiRH^fc^-CfciSLfc (J. Mol. Biol. 273:389-401(1997)) „ 

i/^L/*A«e>, *»w#«<o»isifiyr«, ^siii:H?£{7A^^5in vit 
ro/^^^- k^*t?, e^sl^t^c#^E•r*■RNA*^e)^r>A^«^^ss4^fei:v^■5 
wiz. Wi&<DMMmmmzm^zmfflffi^7rF&!&&^in vitro 
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[0 0 0 7] 

, L^'blSttSTf^Ilt'rs^h^-e^Sin vitro/^^ K^^©H«S:g«ri: 
[0 0 0 8] 

in vitroT% DNA&«^L&V\T«IKr S&XttRNA&afRrS^tC 
[0 0 0 9] 

ftflfilLT, BM&B*, Si^H?, MS?, T ^ ^7'>^t RNA i/y-r- # —H 
[0 0 10] 
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[0011] 

$ ft £#5^§?^ 7 5=- K ^ U V - A 7 s W * 7 u - £ V * o * ^ FMmft & SI 
[0012] 

[0013] 
[0014] 

/I/3ftT^&ge«/*#&^tf£fc&#SSfcr5in vitro<E^/»aR^Jcj: y 

• mm<DM<{kmt.Lx* mi&m^ m&m?-* mm®*. 

7 ^ ;7^I/ 1 RNAi/>^^-ifS.t>^5=-^--;i/ 1 RNA h^>* 7* £ 
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^ tc & s & s © - # T- ^ ^ ;b s ti t v n s s a « z m u -t z> r=. &> <z> m& z & 

[0 0 15] 
[0 0 16] 

#5§BJ!te, ^©»reS:^tf : (1) in vitroT'(DDNAS^ • jgHR^X&iRNA 

TV^SWf*&H^. (2) in vitroT?©DNA^ • W|R*XJiRNA»aR^S:fl||fiJ5"r*fc 
«2tC#3iPU^e)M«lC»SigjK©-^T?9'<^StlTV^S®SH^ 0 (3 
) in vitro-e©DNA«g^ • aSR^XttRNAWtK^Sr^-tSfeft©, *BS&Ctf;fL 
■&^B5#»C&S«>ff<Z)— ^r-e^^^StlTV^SjWFjjgH'f-. (4) in v'itroTODNA 

«^ • eiR^xttRNAaiR^&^-rsfett©, ffisjc#s?L^e»M«jc»«^ 

S©-^t'7^;i/StltV^7^ y T^^tRNAi/^^^-i^c (5) in vitroX* 

(Ddnm^ • »aR^xttRNA«arc* u^e>BBfluc& 

— ^Tf^^StlT^S*^*- — ;i/t RNAh^>^ 7yt)l$ (6) 
in vitroTf®DNA«^ • atR^Sr^-rSfc*)©, ffiSlCtf* 3 3 
^Tf^^Stl-CV^RNAjKU (7) in vitroT*(DDNAif£^: • M 

V^T7RNAv#U *^-i£ 0 (8) in vitro-£(BDNAte^ • WgR^&flSj*^* £#)<Z), 
^T^;i/£tlTV^T7RNA/tf U ;* ^-1f 0 (9) in vitroT?©DNAK 

^^?9'<;^s^^'rv^s J R^^;*^cfev^"r3:*^^-S:|f^^-afe^^><z)«l3R 0 (i 

0) in vitro-CCDDNAfi^ • agR^XttRNA»II?^S:«|^-rSfe«)©, «2JCf?f3gP 
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>m<DftM<DtzXb<DBm o (ID in vitro-e©DNA«^ • «H?^X«RNAWSK*»C 
[0 0 17] 

* >^^jSilP^«nS3KJiitCfeS%©t,^tf. #»l££VORNAKfr&f£3;rifcRNA 
&tfmRNA fc-g-.fr, DNA&, tl&DNA&tf c DNAfc-gfr. 

[0 0 18] 

#$89!lC35ttSin vitroT?a>DNA«g!£ • HSK^XttRNAHIR^tt, 
[0019] 

e>"T, XiaHfi*fflfc©^Mt^, (1) RNA<OHIR©»^tt, BB^&H^, 
J&RH^, iHISaf, 2 Ol©7^ y T$/;i/tRNA*/>^*-if, 
IMI7^ ^Killg^LfetRNA^&y, *B§@ft5fctf)Rj^T*& 
^^--;i/t RNAh v>*7* ;t/^--t? fc-gfr ; (2) DMA^e>©«^/HSR©» 

(1) JCJD^TRNAjKU^^-^ T7RNA3KU * v-i? £-£fr 0 

fcfc, ±IB (1) RZ* (2) fre>^H^-S:|&< ~ £IZ£ yHtRjRf&S: 
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[0 0 2 0] 

#>©»3S* * 1/7?- > 3^- if, S3*:*— ifXtt** K2;:7* 

;*:7x-^*■^- if (NDK) , <f£^ • jffiiR^T'^CSM^tfa U >»<B##© 

[0 0 2 1] 

So 2* I/**- KHU >KtCtt, ATP, GTP, CTP, UTPtf^tf JtfH 

(1) ATP&tfGTPtfffiV^tU (2) ATP, GTP, CTP&tfU 

TP#fflV^*l£ 0 

[0 0 2 2] 

M»£LTte, V ym* V V 2±mmm (pH 7.3) tfM^feJB^tu&ISfi: 

yhb^i/> (putrecine) , ^Kjl/^Vy (spermidine) , V^-^r 

[0 0 2 3] 

#M©||ltf)4#$U±, DNA*^&©<g^ • WtRXttRNA3^&©»|RJCj: y in vitr 

tE^Si hT'feSo fr<LT, S»4*«t&5^^Kli, £#tc£j£3&&« 
[0 0 2 4] 

09#S><5. EF-Tu<Z>3B3i£:*&S{ (Eur. J. Biochem. 210: 1 
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77-183 (1992)) , EF-G©§g^£:*t$g(Cell 92: 131-139 (1998))&tfEF-Ts©$g 
itil^i^ (Archives of Biochemistry and Biophysics 348: 157-162 (1997)), 
r^^m^(DRF2(Dm^tWM(.Proc. Natl. Acad. Sci. USA 95: 8165-8169 (1998 
)K 7x— /I/tRNAS/>>r*--tf©i83t^*l«(Protein Express 

ion and Purification 8: 347-357 (1996) )^IC £ H J*^ W $ tf-ftfefii £ 
*ITVa£„ LfrU £*l£>«\ in vitro^^ K^J«*©*ISS3S«SWettJ&<, 

[0 0 2 5] 
[0 0 2 6] 

^©^SSfcttSglC, BKr^-r*^^ KTftt«j<, in vitro 

5 £ V^ e> &#8JllCfi^5 < % (DT'Sb 2> . 
[0 0 2 7] 
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[0 0 2 8] 

y k t znizmfomzmMbmzmmtoym&'&zmm-? z> z. nwei* z> . bp*. 
sb« mBrnxit^^ FffiKzu*yi£mmm!i<z>m& 

[0 0 2 9] 

y - * n v h ff ^ ^ ^ - &c w s mm <d m& ic % & &r ic us *> n & z. z. 

[0 0 3 0] 

o 

[0 0 3 1 ] 

BL /S # & "* -5 S a KJifc ft <D - 3 X it £3P & 9 ^ ;i/ 1- -5 % « £ 9 ^ ^ $ ti fc 
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[0 0 3 2] 
[0 0 3 3] 

^jKUy-Af-f ;*y^-£#£rt£"elfg£U in vitro/^^ K^^O 
^JMigffi&tfi^Lfc. fiP*>, «*©DNAXteRNA£, J&iBB^&Rfc^fc^lBlBCDin 

3. rtilC^H^-^^M^it^r tic £ y>tf/£-r£RNA#$9&ti<5. 
tSii:#T?^5, llc^tt, Curent Opinion in Biotechnology 9:534- 
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548(1998) izmm^nx ^5 j: e>fc, mmz tifesK u v - * ^ u>f & e>, R 

T-PCR&£MLTM/£^£DNA&#£3£#T*£, * fc, I^'JV-AfYX 
^l/>f fcEDTAT'^Sit-S^lCj: URNA£#£r ttift*. *flC, v > 
383ilCfcV*T, alMRStlfcBW^*- KtC*f^-tSRNAXl±DNAc7)3?#7b^^i:^ 

, ir^ v>^ADNA^t>*RNA(DM»M^fCj3WS^7b^^tlTVAS7b^ ^© 
(#g¥5 -503000-5§-<kfg/W091/05058) 0 

[0 0 3 4] 

383i;#eSlc;i3v*T, #5<^M7 ^ J - tiT fc#icc*i8© 

»ihu K>i:tt^3feofe«Fih3 K > tc if- :/l/»y If- t RNA&HJS^lcfln 

5.^, MS7^ 7Bft«aE©#A*<mSiS4xSMmtcai?-^ , l/v9-T- 1 RN 
AJC*tj£-rs|*iL:3 K>&#A^-*ifc»CJ: y &&3*lfcDNAXttRNA&<e^/« 

i&iAt5fei?)(C, U —5 s U-A(0RF)|*f3P<Z)mM<Z)&StC 

, jfcihu K>-(UAA, UAG, UGA) <Dt>*>. Mz.lt. UGAXttUAGSr^A L, ffiWKD 
f?lt<£>£iMC&UAA&JBV^ 0 #CV^\#I;U£, VGkR.Zf/'XttMGlZttf&'t&ry 
K>S:t"tS-9-p r l/.'y9— tRNASrin vitrojf£^T*ffr& U #^7$;»S: 
^■V-^S-BrS. r©RNA^-9-^l/-/if-tRNA$:MVNT^|g0B©^3t^^$:^f 

[0 0 3 5] 

fl©*^S7 5 yiftJSaS&^'tS^^ K • mRNA • U ?Ky-A J: »J fcSjtf U 

^3 tc & s & K © -\£ T? 9 ^ ;i/ L fc MH-f £ f£M £ -etui, U v - A # 
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o ^V^i, Curent Opinion in Biotechnology 9:534-548(1998) iZffcM 

£*lT^£ I/K'JV-Af^^^l/^A^, RT — PCR& £ jgffl b T ttSfc 

S h IC J: »; RNA2r#-S 3 il =bT^ -5 = 
[0 0 3 6] 

[0 0 3 7] 

5 #*&#^T?f?-2>£fc#T?£<& (#12. #, #^7-1 

10236#&?R, gei ^^Vol.44, No. 4, 598-605(1999), Current Opini 

on in Biotechnology 9:534-548(1998) #flg) 0 
[0 0 3 8] 

arte #i£^tfT, xmnzMiz^famzmwrz* <su *nmitz.tib 

iz £ n s * © "£ 

[0 0 3 9] 

k Kn|IBftaS7C»3R (DHFR). , Ul/^-A (A phagefcjfe) , iftfMSKG 
[0 0 4 0] 
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, K • RNA • UjJ?V-A©3#tt-^ft: (jKU V- A^f I/-) 

[0 0 4 1 ] 

&&m&x*&m?zxm*mz%it>tiT^z> (m*.&* #^4 -50465i#<&# 

/WO90/05785#flB) . . *5c^^^ K©^«f© — O i: UT, ■ -(R»3S<3D#V^fc 
S/^-r^ >*«Ji^J&flm»C»A3tlfcDHFR (SMJ'iUCte#&b&vO 
h^T'§5. MfCte, p-7MD7i-;i/77->, P-— h ay ai—JVT^ — y 

* v- ^(7366# @07i3 r ^ - >«a£©asffitc#A s n, *i5#fcs#t*stt# 

M^tlfe:! £&#BCfttP>*lTV^# (Bio Industry 8: 749-759 (1991)) , frfr 

[0 0 4 2] 
(2) UjKV-A 

Agp^iic, ^;i/^;i/^^^-;i/tRNA^fe«/^y'^^;i/tRNA^pg|j^iciHfeLT^y' 

K*t-^&^J*3iir*i£jc5=S:fT 5 (Science 289: 920-930 (2000)) o *^^JCfe 

^(D&mmT'g&o *»WtCfeV^TM^e>tlSUd<y-A©»*LV^tt, *fli 
Bfi3fefiD*>0>T?S>»J, #|;Uf:*:S§KA19$c, MRE600*f535pe>^f>*lS=b©&^Jf S 

[0 0 4 3] 
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(3) *mB<Din vitro^y^ h*^T'tM^^5^/IIR©fei?)©a? 

(3-D m%®* 

IF2&tMF3#&£*l"CV*£ (Biochemistry 29: 5881-5889 (1990)). W&H^I 
F3tt, WfROBM&lC&gJ&SPi'e&S, U >KV-ACD30S-9-^rL- ^ h i:50S-y-y 

5 l ^--;i/tRNAJ^^©tRNA(DPB|Sfe/s©#A$:(aW1--5>o H§&0^IF2&, 

;i/tRNA£££-£U 30SU i&V-bi+yjzL—y h©P8Pffi^ 7*^/4^/^ 

IF3©«tBS:te3f|'r*. #2gB;!{c£^TMv^;ft£^H^©#£ LVA«li, * 

[0 0 4 4] 
(3-2) j&RB^ 

SMH^-EF-Tute, GTPmk.GD?m<D2m&ifi3b *). GTP§? &± 7 ^ J 7i/ 
;i/ tRNA L T 3 tl 5: U jJ? V - A <D AfflSfi^ig^. EF-Tu^ y jj? y - A e> Mltl 

SIKtCGTPtfflflzK^jgStU GDPM^Kil-r*. (EMBO J. 17: 7490-7497 (1998)) 
o ®^H^EF-Ts«, EF-Tu (GDPM) Kffi&L, GTPM^tf)^ fciEiif £ (Archi 
ves of Biochemistry and Biophysics 348: 157-162 (1997) )„ jgE^H^-EF-Gte 
, K«#*jfijgK:feV^T, K*g#^iRjS©«©4gffi (transfocat 

ion) MJ^fc^ji^S (Nature Structural Biology 6: 643-647 (1999), FEMS Mi 
crobiology Reviews 23: 317-333 (1999)) c ^^f^C^TM^ ^tl^j^SH^ 

[0 0 4 5] 
(3-3) «F|§H^-: 
^H?liiat^©M, »8f?$tlfe^y^K«©»«l, ££fC7£©mRNA 



i 8 
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F • BRNA©3c3t*3#a^# (/K'jy-Af^X^l/>f) ©Jgj£#MlC*f;fo*l 
3, *t=.«-7* KjK^©^k^r^ y^<2^Ate, RF1, RF2©V>t , ft'#3:;EJE* 
*^#< 3iKC«fc yfffcftS. gp-b. RF1£#V^»-£&UAG3 K>, RF2&«V* 

[0 0 4 6] 

^S^RFl^:t>*RF2«, ysJfy-ACDAfflJfiJCfflhn K> (UAA, UAG, UGA) # 
5fc£B#, A§i5^{CAoT^y^^;i/tRNA (PgP&fC&S) *^£D^^f FiM 
£{SiI^5o RFHi^ihn FyCbo *>UAA, UAG&K8KU RF2&UAA, UGASrSSR^" 
{f^MH^-RFStt, RF1, RF2tCJ:S^^ K«CD»JltiRlS«&©, RF1 , RF2(£> U 

#y-A#e><0#«&4M;r*. y^y-AS^H? (rrf) gasM© 

#lfc«, P8P&{C£§oT^£tRNA<Z)BMti:> ^©g01^A© U rfW - i»<D# 
£&{£3§1-3 0 *»WJCfeWTtt, RRFfcjfcJlgH^fc^oi: bt^Sei r i: jet- 
's. iKFISH^RFI, RF2, RF3&t>*RRF<£>}$fglC0V^&, EMBO J. 16: 4126 
-4133 (1997), EMBO J. 16: 4134-4141 (1997) £ tlT V 1 * -5 . #3§B,)ifC£^ 

[0 0 4 7] 

(3-4) 7 ' J f i/ A/ t RNA ;> > ir # — if 

7 ^ 7 yi/frtmkisy^-Z-Hte. ATP©#£TT'7^ y SftfctRNA 
$i±, 7^ J TS/^tRNA&^-rSSSSRT?*)* (RNA 3: 954-960 (1997) , gfi 

&&39: 1215-1225 (1994)) „ #38lftlC V*T JS V^tlS 7 S 7 
tRNA*/>/r*-i£®#£ Lv*09tt, ^JM**©*©"*?*)*;, 0¥*.tf*flMSKi2 

o 

[0 0 4 8] 

(3-5) *^;f-;i/t RNAh^>*y ^-if 
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<Dy^)\y^ Jim ;i tRNA h^yxyxim^-n (mtf) jc «fc y ^ ^ =. 

•tfte, N 10 -7t;i/^bfh7tFoii©7*;^;Ht MM&n K^lcfcfjS 

fS^ft- ;i/tRNAa>N5fc3BJCjE#3-&, 7*^/^ — ;i/tRNAfC^-£ (Proc 

Natl. Acad. Sci. USA 96: 875-880 (1999)). ##[l$*l£7 ;i/£ftRf 

*B§^K12$^ # £ tl S =fo (D T*& -5 o 

[0 0 4 9] 
(3-6) RNAtKU*9 — ■£ 
RNAsK-U DNAffi^JSTRNAJCte^-r**^ 

-if %mf Sii:^, i©sKU ^ ^-if&T7^n^-#-£P3M£;ft£#Mift 
ftDNABB^Jtiie^LT*©T^©DNAgB^JS:RNAtC|s# , tSil3R"e&*. ##§0J!# 
^te, T7RNA7KU *9-if©N5fc3BlCfc**y&f?fj&IILT, >^SCil LT 

*^SBL21^Cfc^T;*;*2§3S : Mf V>> - v >T 9 A &JS T 7 >f -f * 
D7 h^^7^ -JC<fc UWiaSrffrafc. t X # (His - ta) Z^-f £T 

7RNA3KU ;* ^-i? lZ%\MX*2bZ> a #5P£&CfcVNTte, T7RNA/K U ;* 9 - if £A*MC 
=fea4r<Z>RNA/Ky * ^--tf&JSV^Clfctf-eSS. T3RNA^SP6 RNAjK U 

[0 0 5 0] 

(3-7) #3c«^TS Smt.tfg&hfc7$ J 7l/frt RNA 



2 o 
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)l> t -9-^ l/^/-9--tRNA<Z)3 , ^^(Z)CA^^^fe ; fo(D5:in vitrolg^lC J: *J 

S/;i/-pC P A£RNA 1 igaseSrM VnT^-T 5 £ tC J: »J tlS (A>f:tf"tM 

X>Xi:-f>^^h'J- 47: 16-24 (1989)) „ 
[0 0 5 1] 

(4) #5&0£tf>in vitro/^^ K^*T«MStlS, «K^/Wf?(3Dfc«>© 
(4-1) fcm&lZ&^T^*Jl*r-Z:Ut£-?Z>t=.&0>Bm 
(NDK)^#Wb*l§o * U7f >*t-?tti' l^y^>*X*3ff---fe?(CPK)i; 
T^-;i/^^^-if i: ; fel^«tL,ADP^e 3 ATP$:S^$iJ:-5i:|^^JCAMP$:^ 

mm a*fiDt>oTffty, w*. a^asm**** e^&tisfc©^^^*^ 

[0 0 5 2] 

(4 - 2) *K^/wsRT?^cs^*t:n u >Sfc©^»©fc«>o»^ 

[0 0 5 3] 

jw_t, (3) - (4) kibeu^, Km?ho>m&mm<n\H. ges^s, * 

UfcSftKT-^'Oi/StifcgBSt, Mill fc**^&*r&3itfc»t-£fiB5ti: 
IT, 09*. tf, rf?IR$tlTV^§7<®®BL21^$:MV^T^:*^$i±, ffi 

2jtf>#jK£^tfBK^fl^ WfLM. fast protein liquid chromatography (FPLC) IC 
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[0 0 5 4] 
[0 0 5 5] 

WJcWMWtCJie^'rS- StC, «Fjg<Z>7$ D N A, fegR, ¥*$.y. I/* 

^ > It z. ft £ I c ft £ f* o - S¥ © * y A ? R £ ffls f c j@ ? £ . 
[0 0 5 6] 

*3t3^W £ (x tf h - ^) £ m# (x tf h - ^{c#M WfcJfiflO (DM 
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- $ u V h ^ 1 J - X m V > £ tl X V ^ £ fC ®* 5 M# & -5 <D M&1t 

7^^#LT33i, »3i«r©»3S(Z)fe«)tcfi!3iTfe9^;bS:^JI!ftL, ^'J®7 
in vitro ^tMLt @^gat^Mt5fcftMSST5r t 

[0 0 5 7] 
[0 0 5 8] 

(5-1) SBStXtt*^ K«rJ$ri:£JS*>f;*->;3rM*u- Mfc^fc©*^ 

A. His tagfc- y^r/Ufflc, 
His tzg£-y#)],mfc □A;i/h^f(DMiftiiffl^ttl:flJffibtg 

h(_t) 139HJ^T, 1. His*$f*>,rC*StcZ>*83ifc«f 

9K£c3%« ftJ^^F), J- A. Bornhorst and J. J. Falke, Purification of Prote 
ins Using Polyhistidine Affinity Tags. Methods in Enzymology 326:245-254 
, (2000), ^ODffStCfe, Proteins 41:144-53 (2000), FEMS Microbiol. Lett. 1 
88:147-51 (2000), J. Bacteriol. 182: 4304-9 (2000)#{RQ„ ^IS^tCfcV^ 

[0 0 5 9] 

His tag*«#Stlfe«BJt^S:=i- K"T-6ae^S:%3SS-&-B»^K:, *M 
®(M.W.Van Dyke, M.Sirito, and M.Sawadogo, Gene 111:95, 1992), Saccharom 
yces cerevisiae (D.C.Kaslow and J.Shi loach, Bio/Technology 12:494, 1994) 
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, mammalian cell (R.Janknecht and A.Nordheim, Gene 121:321, 1992), A3f 
=lU ?-Y;bX7M^LfcS£Uire (A.Kuusinen, M.Arvola, C.Oker-Blom, and K 
.Keinanen, Eur. J. Biochem. 233:720, 1995)^<Z)^MM##J £ tlT £ V , MS. 

[0 0 6 0] 

-MilbT, His tag*; ~ y^r^A5A^Jflibfe, His tag£#l,£:# 
1. a^X^W^eSJC «fc*j, B«r^>A^jR©N5fcK:His tag (G^WHisJ; 
-f>y;t*;7T- (300 mM NaCl, 50 mM NaH 2 P0 4 , pH 8.0) 

a 

3. mm<D&m%i (30,000 g , 4°c-e3o#ra) . 

L£50%CDNi 2+ -NTA slurry (Qiagenftjg) &#tJ;l£ 0 4T; 11^55^ IT- 
'S. 

4 1C 9 A©8fc?* . 

6. :*7^A3§Efia>2(MgF®n— t 5 ^ y>f)\y 77- (10 mM imidazole, pH 8.0$: 

7. jt7 9A3£SO>20flS<Z>n— ^r-fciB^T, imidazoleGDSI^'Sj 
IBS: 10^?, 250 ■MlCfcS.fc^tCSKjeU # 9 A** f> B > A * Sttf>Mffi & 

. fffc"tir, 1 mlfo77^ S/a >£^#)£ 0 SDS-PAGE"e gift* >/\"?«£ffitfg 

ts. 

[0 0 6 1] 

B. Thioredoxin ^phenylarsine oxide (PA0) 

thioredoxin £PA0 £ CD^ffi£flJffi1-£:Si£T*& U , @ jSt &thio 

redox in U PA0 MfefoTifn-X (InvtrogenftlgThioBo 
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nd 111 resin) &CPR^$-fr, j8 -mercaptoehtanol ( £ -ME) £"fe!r£ (A. Alejo 

, R. J. Yanez, J. M. Rodriguez, E. Vinuela, and M. L. Salas, African Swi 
ne Fever Virus trans-Prenyl transferase. The Journal of Biological Chemis 
try 272: 9417-9423, 1997#JM) 0 *ftmiZ33 VnT fc, Z<pj3&&mm't& Z. £ 

[0 0 6 2] 

1. Jg«*K»#(E. pTrxFus (Invitrogen*±§g) 

«M£2 0^##UCfc£ J:e>&C100 ^ g/ml© 7 > bf S/ U > &-£t? 
MtgM (0.6 % Na 2 HP0 4 , 0.3 % Kh* 2 P0 4 , 0.05 % NaCl, 0.1 % Mfl , 2 % 
Casamino Acids, 0.0095 % MgClg) tCflD;*., 3 0 °C"e^*f 5. 

2. A 550 =0.5tC«s«*T?«S6S:iK^ Bfc^'* >/1*«©3&^&»#31*<&fc«> 

100 /ig/ml tryptophan SrJnit, ' 34 1CT?S 5> JC 2 ^plffl^* 

3. 3&jfr#JfcT?a#3:£||«b, Sfl^Wy N&5 ml<7)Running Buffer [100 mM T 
ris-HCl (pH 7), 150 mM NaCl, 1 mM EDTA, 1 mM /3 -mercaptoethanol] (C 

4. fflHgffi»$ (10,000 g, 1 5#|Bf) U ±»fe^«)S G 

5. >/\°?fC£2 mltf)ThioBond™ resin{cM^£-fr£ 
#>JC, 4 TCT' 6 0#I8K ^a^-S/H 

6. U -Sr^J^AlC^^L, *9A©3 Ofgf^y haKU a — AORunning 
Buffer [100 mM Tris-HCl (pH 7), 150 mM NaCI.l mM EDTA, 20 mM 0 -mer 
captoethanol] -£8fc#1-£„ 

7. 0 -mercaptoethanol CO Sifig'&Jgt! IC <fc »J , Running Buffers BW* yrtZfl 

[0 0 6 3] 

(5-2) ^IXltSI^T^ (aibTh-^^y) tm^jJg^ttSrfrJffl-r*^ 
A. T7-tag£T7-taglC#Mlft& ; ey * n-^;i^# 

T7-Tag t\t, Phage T7 ffi gene 10JC#£-t £ llf@<Z>7 ^ y^B2?!J£ VU\ Z. 
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13, BW*>^^«©»3KlC$feS£^, it^lCT7-Tag$:=l- K "T 5 DNAgB#I & *S 
^ITM^t, £j&L£T7-Tag ||&lir#>/\ 0 *SI£T7-tag{C#Mlft&^y 

> 09*. tf, T7-Tag Antibody Agarose (Novagen£fc§g) #*rf?flR £ tlT V 1 * „ *§ffifC 
licitric acid V * £> *l S . #|8l8K:fcv*T, 7!)^^ ^fl^-ti: 5: M V ^ r i: tfX* 
$5. R. Deora, T. Tseng, and T. K. Misra, Alternative Transcripti 

CD 

on Factor a of Staphylococcus aureus: Characterization and Role in Tr 
anscription of the Global Regulatory Locus sar. Journal of Bacteriology 
179:6355-6359, 1997#^ D 
[0 0 6 4] 

1. 20 /tg/ml©^n7A7x-3-;i/i:30 /ig/ml©*-^- *T^f i/ > %S Aifz.2* 
YTfgJfi [1.6 % Bact Trypton, 1 % yeast extract, 0.5 % NaCl, 0.4 % gluco 
se] t'^Iiift (E. coli//<?#-pET (Novagenfcfc^) )5^if5 0 

2. jmiiei©sH»a!^A 600 =o.6»c«;s*Tf«#o, ai$*>A*E©s&J3is:fi 

#£i±5fc#){CIPTG£;&tI>L, $ ^fC2^ra^»1"-&o 

3. M^lT'i#:?:Ii!?), 10 ml© ice-cold T7-Tag Bind/Wash^®^ [4.29 
mM Na 2 HP0 4 , 1.47 mM KH 2 P0 4 , 2.7 mM KCl, 137 mM NaCl, 1 % Tween-2 0, 0. 

02 % sodium azide (pH 7.3)] JCgtffc^l/y 

4. ^*tfflW5:ltiMU, Jtetttf&O&ST?, ifflJ& 

5. 3Sto#*| (39,000 g, 20#H3) T'iM/hJi » <b*l£±if £0.45 fi 

mR vy ■< )v # - h ift-r £ . 

6. T7-Tag Bind/Washj^g?gT*¥M:b£:T7-Tag Antibody Agarose^ ^ A (Nov 

7. [0.1 M citric acid (pH 2.2)] 7? B 
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[0 0 6 5] 

B. FLAG^^ F tag (>>yv*± hanti-FLAG antfbody(£/ ^flf^M 
FLAG^;-/^ Ktag(^yv*±jg&£/J^T !*!)&> 8 J5M23{@<E> 7 ^ J <=> & 

^(D^{c^Jffl$tiTVN^> 0 fiPt>, N^^CFLAG^^ Ktag£t)o# 
mmL. FALG antibody ^ AT'Mlg-t 5. igffi&FLAG peptideT^f ? o 
P. J. Woodring and J. C. Garrison, Expression, Purification, and Regulat 
ion of Two Isoforms of the Inositol 1 ,4,5-Trisphosphate 3-Kinase. The Jo 
urnal of Biological Chemistry 272: 30447-30454, 1997#Bgo 
[0 0 6 6] 

1. MW$yrt?Mtf$&MLfcMM(fc* h : B31 cell (Rat-1 fibroblast eel 

1 line), K# # — : pDouble-Trouble (pDT) mammal ian $&3%s< 9 % — ) 
'bftMT*M$>, ^n^T-ifPfi^M (10 /ig/ml calpain inhibitors I and I 

1, 100/ig/ml Pefabloc, 2.5 fig/ml leupeptin, 2/ig/ml aprotinin, 2 fig/ 
ml bacitracin, 20/tig/ml benzamidine) (0Aofe8 mlcD'fgjjg'ffi U i/^M 
hypotonic lysis buf f er) 7?^^ S?-*->f Xt -5 <. 

2, s^a-nt (2,000 g) T'MM^ft^mmitmv&g. ±m*m&>2> 0 

3, £ "blCM^vfrltU mbtlfcMffil&ftWlZl ml CD FLAG antibody ^AlCgt 
U 35 mlcDTBSC [50 mM Tris-HCl (pH 7.4), 150 mM NaCl, 0.1 % (v/v) CH 
APS] T'*7^$:tt#t5 0 

4 . 200 /ig/mltf) FLAG peptide^ A, £5 mlcDTBSC? B ^ "t" £ 

[0 0 6 7] 

C. Protein A £ IgG 

Staphylococal Protein A (SPA) £ ^(Dtfiik IgG £ GDMl^ffi £#Jffl-t -5 #&T* 
S^^>^N°^K$:SPAi:(Z)S6^Seil b, IgG Sepharose^j ^ AT-MIE-T S 
. *§ft&{£pH ^®?^T?^f "5= B. Nilsson and L. Abrahmsen, Fusion to 
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Staphylococcal Protein A. Methods in Enzymology 185: 144-161, 1990#flg o 
[0 0 6 8] 

TfBIC, ^^OflEHSSr^-T^, Z. ft &> ft KL Z> Z. tL «TtgT*&£ 0 

1. fl££?$Kffe'ffc(/ftX h : E. coli&&V*l£S. aureus, # - : P RIT20&6 V\fcj: 
pRIT30*/U-X)©jR««i6?R&»« i K3^1%JC«iSJ:-5JC, 25 ml(Z)LBig;f& (LB 
J&ifi + 0.1 % (w/v) glucose, 250 mg/1 ampicillin) fC^n^., 371CT?4ll$|8fiSFi| 

2. JS^^JK (10,000 g, 5"CT'20^ra) T*e#:S:m«), ±?#£0.45 /i"»i©7>f 

;i/ -e 5 ifi •*-<&. 

3. TST [50 mM Tris-HCl (pH 7.4), 150 mM NaCl , 0.05 % (v/v) Tween 20] T* 
¥8frffcOfc5 nl©IgG Sepharose^^A{C^t1-^ 0 

4. :fr^A£:15 ml(DTST'C2|lI, ££>JC5 mlcDl mM ammonium acetate-egfc^-f£ 

o 

5. 1 ml©0.5 M ammonium acetate (pH 3.3) -£@#J# >r?#5t&|gffii _ &. 

[0 0 6 9] 
D. |§£jj=t£: Monoclonal antibody 

Bovin Retina Efi5fSCD|gBftCycl ic nucleotide- gated (CNG) channel 

*i^:J trU-j-Jlffimftc 6E7(a-9-^rL- h 0DN5MB« 63- kDa polypeptide 
)&fflV^W§gt-£#&#&l£*lTV^(R. S. Molday and L. L. Molday, Purif 
ication, Characterization, and Reconstitution of Cyclic Nucleotide- Gate 
d Channels. Methods in Enzymology 294: 246-260, 1999#flg)„ BR.Mifct.LT 

gift* >^*jRCDj8ffllCtt, 6E7 competing peptide (€y^n-t;»^^ 

-5 KTN Ser- Asn- Lys- Glu- Gin- Glu- Pro- Lys- Glu- L 
ys- Lys- Lys- Lys- Lys& s y * J WMW fc^fS) tfJS^fctlS. *$&WIZ& 

[0 0 7 0] 

J^TtC, Bovin Retina (flggg) B« £ *E ^ * U -^MrifMc J: U 
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1. Bovin Retina©*^*;*- hfrP), 30-50 % (w/v) © $/ a ««fcfl^BBjS4M>K 

[20 mM Tris-acetate (pH 7.4), 10 mM glucose, 1 mM MgClgl 82,500 g, 
4°CV45frffl] JC£U, rod outer segment (ROS)B^ 

2. R0SH^&5^MC0Homogenizing Buffer [20 % (w/v) sucrose, 20 mM Tris- 
acetate ( P H 7.4), 10 mM glucose, 1 mM MgClg] IC#$*U SM>#tt-r<& ( 

20,000 g, 4°CT*20#K) . 

3. R0S^L>y h£8 ml ©Homogenizing Buf f erlZ^MM U ROSffittffi^Ji: f -5 

o 

4. R0S£l0^4©Hypotonic Lysis Buffer [10 mM HEPES- K0H (pH 7.4), 1 mM 
EDTA, 1 mM DTT] iCgiL, 3S4>#JK (20,000 g, 10#|ffl) f^o 

6. /^l/>y h 5:10 mM HEPES- KOH (pH 7.4) lC!Mf-5o 

7. R0S^$:CHAPS (3 - [3- (Cholamidopropyl) dimethylammonio] -1- propane 
sulfonate) Solubilization Buffer [10 mM HEPES- KOH (pH 7.4), 10 mM CaC 
1 2 » 0.15 M KC1, 18 mM CHAPS, 2 mg/ml asolectin (soybean phosphatidyl 

choline, type IV-S; Sigma) protease inhibitor (0.1 mM di isoprophylf luo 

rophosphate, 5 /ttg/ml aproteinin, 1 /tg/ml leupeptin, 2 fig/nl pepst at 

in or 20 fi M Pefabloc SC)] KMX. tf>o < U £.MW~?Z>o 

8.3S^«t (27,000 g, 4°CT*30#W) T?*Wlfi/h# &Rfc< . 

9.PMc 6E7(JftflO£:@£<ftl,fcSepharose 2B#vAlC20 ml<Z)-gr?§>ffc b fcROSJg 

10^4©CHAPS Column Buffer [10 mM HEPES- KOH (pH 7.4), 1 mM C 
aCl 2 , 0.15 M KC1, 12 mM CHAPS, 2 mg/ml asolectin] Vffi&"?Z> 0 
10.0.1 mg/ml 6E7 competing peptide£-g-/u£ CHAPS Column Buf f er*e @ tfi# > 

[0 0 7 1] 

(5 - 3 ) M&nt.m&nxit^^ Fmft£<Dffi&&itmm-tz>jjm 

A. Strep-Tagi: Streptavidin % 

Strep-Tag (StreptavidinlC$|jftH£ £ fe^^ U rf*^- K) *ttjMLtc#yrt9 
Mfcstreptavidin-agarose columun^T y -4 — ^^li^I £*lT 
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(M^.^, A. Skerra and T. G. Schmidt, Use of the Strep-Tag and Streptavi 
din for Detection and Purification of Recombinant Proteins. Methods in E 
nzymology 326: 271-311(2000), BioTechniques 28: 338-344 (2000)#flg) o 

[0 0 7 2] 

Stre P -Tagi:Streptavidini:(D^^'[4$:^JM-r-5^>A 0 ^K(D^^T^>U, S 
trep-Tagil LT, Ala-Trp-Arg-His-Pro-Gln-Phe-Gly-Gly, Asn-Trp-Ser-His-Pro 
-Gln-Phe-Glu-Lys (Strep-tag II )^#£gffl£;ft£ 0 Strep-Tag L tgei 

, m&&diiFR(z?\i FumMm7tmm)*mMM&T*&mL. s^tL^streptav 

idinjgV^*StrepTactinlCI®5»2l±£ Z. £IZ& U¥t§g£;fl6o ^ffili: LT&des 
thiobiotin;#fl^ e>tlS. 
[0 0 7 3] 

Strep-Tag i: StreptavidiniC <k £ , Strep-Tag L tSaSM©li5l©^M 

1. E.coli^K^^(pASK-IBA^^^-^M)(Z)^^#^$:2U ^ h;i/<Z)fr 
LVMJigifc (imKlOO tig/ml(DTym/V y^-Sti) iZtUPL. OD 55Q =0.5{C 

^.o\Z22°C^mt.O (200 rpm) ©|t5„ 

2. mfc^<D$&m*:mBti-&2>f~tblZ. ig#?£JC2 mg/ml^tf)anhydrotetracy 
cline-dimethylformamide(DMF)?§?£200 a1&#D;L, £ ^ fC3B£H0-f > 3f rz. 

3. ii>fr#ft (4,200 g, 4°CT'12r9-ra) T*»#&^#), 20 mltf)jig»?£P [100 
mM Tris-Cl (pH 8.0), 500 mM sucrose, ImM NagEDTA] iZWkMl'y zk_f£30#fig 

4. iS4>#lf (27,000 g, 4°CT'15^K) J: »J iD S £|&V^„ 

5. ^£>*l£:^U >^Xvil!£*£2 ltf)^B?£W [100 mM Tris-Cl ( P H 8.0), 1 
mM Na 2 EDTA] T—Bfe^ff-t^o 

6. 2 mltf)StrepTactin Sepharose# ^ A &j^B?£WT'¥M: U ^'JX^zK 



3 0 
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8. BW*>^^StS:2.5 mM desthiobiotin£-g-frM1ff?£WT*?gffi L fe. 

[0 0 7 4] 
B. S-peptideiiS-protein 

U #3* Ur-if S0)gBSP4HS-protein)fc/>C:7^ KSP^(S^^ K)fcte, 

guanidinium thiocyanate; 0.2 M potassium citrate buffer, pH 2; 3 M MgClg 
mz. <fc ys-taghS-proteinCD^Sr^JWr^Si'fcJCj: »J frfrtl* (R. T. Raines, 
M. McCormick, T. R. V. Oosbree, R. C. Mierendorf, The S- Tag Fusion Sys 
tem for Protein Purification. Methods in Enzymology 326:362-376, 2000# 

[0 0 7 5] 

1. @$J# y^PMZZS^L (-foX h : bacteria, insect, mammalian, 

: PET, pBAC (Novagenfr) ) (Dttffi^lCS-proteinT jju — X (No vage 
n) 0*9 U -2 ml&fltJA, ^UT'SOftm-t-ftlzMW-tZ* 

2. 3&&#jfc (500 g, io#w ±mz\&<<, 

3. Sift* >^^3BC3^Sg^bfeS-proteinr^fn-^&Bind/WashjRif?fi [20 mM 
Tris-HCl (pH 7.5), 0.15 M NaCl, 0.1 % (v/v) Triton X-100] iZffliffl't&o 

4. 5t^lt(500 g, 1 0^^)t, ±m*&£, AAv>WtC*g-&Ofc*>^* 

5. S-proteinr^fn-X©^9U -S:l.5^*CD*ffijK1lf?fi [bind/ wash buff 
er + 3 M guanidinium thiocyanate, 0.2 M potassium citrate (pH 2), or 3 

M MgCl 2 ] icJBflB^s. 
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7. mmztit=.Mm*yrtvw*Ma>2> 0 

[0 0 7 6] 

C. Calmodul in-Binding peptide (CBP) ^Calmodul in (CaM)) 
Calmodul in-Binding Peptide (CBP) h Calmodul in (CaM) ) £. CDtMSf^M £f'JM 
^ >;^I©iiST*$)S (P. Vaillancourt, Chao-Feng Zheng, D. Q. Hoa 
ng, and L. Breister, Affinity Purification of Recombinant Proteins Fused 

to Calmodulin or to Calmodul in-Binding Peptides. Methods in Enzymology 
326: 340-362( 2000)#m)„ #f§E£lCfc V>T, frfrZ>m&-&*m Z. £ 

[0 0 7 7] 

m&M'ftf&ftlZCBPtfffii$VfeCBPMi$*>rt?M*mML. Sepharose 4B-bas 
ed CaM affinity^, ?<DmWffi.<DCammiZ.®.M2 it, *§ffifC&EG 
TA (Ca 2+ £:3fl/- h $:ffStS) tfMv^ftS. 
[0 0 7 8] 

CBPilCaMtC CB?m&* y A? M -W&^o Z.frMftK%m* 

1. 20 rnKDmnm^Wkfoi^V Z - £. LTpET-ll£SM£ bT^^^tlfepCAS/ 

U -X&ftJB)©*lF£*&#?R&50 ^g/ml<Z)r >&£^&carbenicil li 

n£-£m .l©LBi&*fitC;&tia., OD 600 =0.6 " 1.0lC&5£T?i&il , r<5 o £#1 
mM{C&5 J^fClPTG^D*, $ (C 3 ~5fWJg£ ? ISMfc-T £ = 

2. ||#&5S^^|KT^fe«), 0.2 mg/ml lysozyme^-^^M^^A [50 mM Tris-HC 
1 (pH 8.0), 150 mM NaCl, 10 mM 2-mercapto-ethanol , 1 mM magnesium acet 
ate, 1 mM imidazole, 2 mM CaClg] JCWrHS* 1/ y h £5Ml/> M^MT'MBfc 

3. MMmmmzmMM (25,000 g> 1 saw u -t^t 

4. 10 mKOCaM-Sepharoseffill&jStlflRA^^aSfbf S. 

5. CaM-Sepharoseffiflg£fflJBig»ft&$B^U H^friC 1 Wra^-f-*. 

6. 40 ml©««?RAT?i5fct*U 20 ~ 30 ml©««»[AJCS!Bfll U, #^AlC?c 
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3£IC, #^A(Z> sm^v KsKU a-A©jR«?RA, J&V^T««r*B [ 
50 mM Tris-HCl (pH 8.0), 150 mM NaCl, 10 mM 2-mercapto-ethanol , 1 mM m 
agnesium acetate, 1 mM imidazole, O.lmMCaClg] T-UV^£tJH©A 280 OD 

7. 2mMEGTA£^tf^g^BT*Slft#>A*ff£^ffi£i±£ 0 

[0 0 7 9] 
D. HSA £ABP 

Human Serum A 1 bum in (HAS) £. Serum Albumin Binding Affinity Handle (ABP) 
h©«g^tt&ffJfflLTS.eKS:»»l'r**«g3{J«#©3*lTV^«( T. Graslund, J 
. Nilsson, A. M. Lindberg, M. Uhlen, and Per-Ake Nygren, Production of a 
Thermostable DNA Polymerase by Site- Specific Cleavage of A Heat- Elute 
d Affinity Fusion Protein. Protein Expression and Purification 9: 125-13 
2, 1997#fR0 o B65# >A?M£Serum Albumin Binding Affinity Handle (ABP 
) £<DM&$yrt?n<D&T*$&mZ-&. r*l,£HSA-Sepharose#^AT#il£U 

[0 0 8 0] 

1. J&Htel&ftiftX h : E. coli, /^# - : P ET-21a (Novagen))©^^#M 
5 ml 5:500 mlCOTSB + YEJgife (30 g/1 tryptic soy broth, 5 g/1 yeast extr 
act, 100 mg/1 ampicillin, 34 mg/1 chloramphenicol) lC#Dx_, OD 600 = °* 8 

2. jH(^*>^^SC<Z)|83KS:S8#S"ttSfe«)JC, 1 mM isopropyl 0 -D-thiogalac 

toside mmm srio*., se>jc3~5B8w»irrs., 

3. SUMMIT* B#£&«>, h£TST [50 mM Tris-HCl (pH 8.0), 0.2 
M NaCl, 0.05 % Tween 20, 1 mM EDTA] CSSb, SfMIt'ift&Wt 

tMWznfrMs&mmmzT&MM (20,000 g, 3o#rs) u »e>ftfc±?»£i. 

2-^m hydrophilic f i lter"£ ■?> "f* £ „ 
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5 . mmmmWL & HSA-Se P harose;*j ^ U Z „ 

6. 5 M HAc ( P H 2.8) »?RT?igffi$i2:<5. 
[0 0 8 1 ] 

(5-4) get i:#s©r^;ig, dna. -felt, tr^^v, u^^>^©{s 

A. ^;i/^^*>-S- (GST)£^;i,#^;f >, 

GSTt^*^*>h©ffl3tlf^ffiS3pJfflUTSeRS:3WSS , rS*jStt, GST P ul 
1 down method hPf&Jl, _ SSfffctlT ¥±*fc*8fT, *>/^RH 

Ifcy-hLt) 162H^T> ^5* 2. GST]ft^*>A^jBt©^i:«fK(*S), 
D. B. Smith, Generating Fusions to Glutathione S-Transf erase for Protein 
Studies. Methods in Enzymology 326:254-270, (2000)#Bg) o $L&fftlZi5^T 

[0 0 8 2] 

@lft#>/^Sl£GST£©jili^#>/\ 0 ?Sr£§giiU 40l/#^;T>(glutathion 
e-agarose)$:®^^ LTMV^ * >^*|frb»38;£i£T?<&S„ MffiMil LT& 

m^^;i/#^>#mv^*i& 0 GST®&i^#>A°*fc&«te^x^ift#&T§g 

jii'3"<£> : tl§'H, E. coli, Saccharomyces cerevisiae, Schizosaccharomyces pombe 
[0 0 8 3] 

1. 100 ml<Z>^9ME&ftj|$£l8&ft&l ltf)LJgifc (100 /t g/ml T > fcT 1/ U > £ 

2. JkD^flt (5000 g) (Ccfc yjfctf>fc<BlfiO/< 1/y h £20 mlCD ice-cold© PBS 
(JSTcSffSrSDiLfc*)©. 09*. tf, 1-5 mM dithiothreitol(DTT) &5 ^ 1*0.1% 2 

-mercaptoethanol) icHg^^S 0 

3. Sfifc^^±^ClJiglSil:*±tItMIt5„ ,fa5#f§T*!M$L# 
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4. JfcftKtfl %fC fc£«fc 3 JC Triton x-lOOfciDX-it^vfrlt-f £ (10,000 g. 4 

1 ml©50X*7l/*^*->-T#n--;* tf-XfciUx., ^SibTl^l^: 
4°CT'30^ra^>=¥^^- ht5. 

5. 3&&#JBI (500 g, 30#) T*¥-X*Mt&>> 50 m\(D ice-cold©PBS"e3|lI^# 

6. ^*©$Tb <MSL£50 mM(Z)Tris-HCl (10 mXG&jVR1(Bi<D ? 9 * * 2/ iZ 

(500 g, 30#) T*_L?»£iS#>, J»»a!*«10%JC3& 5 e> tC ^ U -fe n 

-;i/&in*., /j^^ufe«-80ic*e##i-s o 

[0 0 8 4] 
B. gfifi^Dye-Ligand 

Zymononas mobi 1 isfi3fc<Z)nat iveg| £ft#^ #^<Z)-fe^, C.I. 17908, Reactiv 
e Red 8*?>C.I. Reactive Blue 187JC3K?ntt £^ U -tOttJC&ffJffl OTSSfi 
RS:*l$2'^S*j5S* ? ?R§S*lT (R. K. Scopes and K. Griffiths-Smith, Us 
e of Differential Dye-Ligand Chromatography with Affinity Elution for En 
zyme Purification: 6-Phosphogluconate Dehydratase from Zymononas mobi lis 
. Analytical Biochemistry 136: 530-534, 1984#fR0 o ^ot, tgeS©^ 
gPX»-BPT% Bft* 9^01/ U ±8B6*&y#>Ki:l/fcSepharos 

e#9«MCiR3if3i*\ T7^r^ 3 £ IC J: »; B ft* 

[0 0 8 5] 

Z. ■obilisfi3R<Z)Seea)3|f85iJSS:^'ro' 

1. Z. mobilis©^#M^5>, Extraction Bufer [20 mM K-Mes (pH 6.5), 30 m 
M NaCl, 5 mM MnClg, 0.5 mM ammonium ferrous sulfate, 10 mM 0 -merca p 

toethanol] Sr/^T. ffiflBfflmft&gff&rr Z> . 

2. i&HJ9&Jftffi?££ Scar let MX-G (C.I. 17908, Reactive Red 8) - Sepharose C 
L-4B;*7^A(?7;i/VS/y*±ig)£Blue HE-G (C.I. Reactive Blue 187) - 
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Sepharose CL-4B#^ AlCj*MLT«-t£ 0 

3. 100 ml ©Extract ion Buf fert?^7^ A $rgfe#t" 5 = 

4. Scarlet MX-G;ft :7 A (£> <2* l&V'^T, Blue HE-G#^A£20 mM Na 2 So 4 &-£A, 
£|^±BufferT?3 blCift^-rS. 

5. 20 mM DL- a -glycerophosphate!^, mobi 1 isffi^fctf) ^A^KSr^ffi 

[0 0 8 6] 
C. Biotin £^idin<Z>ffi&&Zmm-? 

-fZ>ftmZ-&< y^ftl^tlTV^o J. D. Alche, and H. Dickinson, A 

ffinity Chromatographic Purification of Antibodies to a Biotinylated Fus 
ion Protein Expression in Escherichia coli. Protein Expression and Pur if 
ication 12:138-143, 1998#^„ *&£ffllia(#!tf.tf, E. col i) cpT* fcT Hrf- >it £ tl 
SBJ#[ (1227S 7gfc) &J9^T, t^^"^> gift* 

St&o<»K itlSrrtT^>S:®3tLfe*9A, SoftLink soft releas 

e avidin resin (PromegafrSg) T?Stf£U biotin-egft^WtC^ffiS**, 

[0 0 8 7] 

l.aHS^^Srfg^S-ftSfcft, h : E. coli, K?*-: 

Pinpoint Xa-2 (Promegatfc*!) )©#!H£*&il*JCl mM IPTG fc^D*, $ 

2.1 gftfflti&^Vy bKMiy> 10 BKaftHlfft [50 mM Trin-HCl (pH 8.0), 1 m 
M EDTA, 50 mM NaCl, 0.1 mM PMSF, 1 mg/ml lysozyme] •VMti&*%&ffl~$- S. 

3.sk&#nt (18,000 g, i5^w) T'BMty^tMz^timmyszMto, mmm 

[50 mM Tris-HCl (pH 8), 10 mM EDTA, 50 mM NaCl, 0.5 % Triron X-100, 0 
.1 mM PMSF] JCJH«02tBft5fe^"r*. 

(18,000 g, 15#H) Ife, ft&ftfc'CUy N & «rigft««8[ [50 mM 
Tris-HCl (pH 8), 10 mM EDTA, 50 mM NaCl, 0.5 % Triton X-100, 0.1 mM PM 
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SF, 6 M guanidine-HCl] fCJifgf 
5.30 mlO)nJ^-ik$kffi%fcX* : ¥-W J ik l>tc. 3 mltf)Sof tLink soft release avidin r 
esin (Promega) #^A{C, jfflJBBSlffliK&«U 60 ml© BT«ftiR««^?Sfe^ 

-So 

[0 0 8 8] 

(5-5) gBKfc«£©^tt&#JJBt-S#S 

li, h-^M-n-^ >A°^ (MBP) £T^U-X(D. Sachdev and J. M. Chirg 

win, Fusions to Maltose-Binding Protein: Control of Folding and Solubili 
ty in Protein Purification. Methods in Enzymology 326: 312-321 (2000) .) # 

[0 0 8 9] 

A. Maltose-Binding Protein^ T ^ □ — ^, 

Ma 1 tose-B ind i ng Pr ote ingfi-^ * y ^2 M*m%.itLf=.T $ U - X ffifig (C ®* 
^-fr.g.^&iC^Tte. LTMaltose#MV\£>4T,£ 0 Maltose-Binding P 

1. 2 mltf)7£fCif£#|fls(E. coli/^* #-l± P MAL-c2 (New England Biolabs§g)) 
GO ifMig#M 5:225 mltf)100 fig/ml(D7> fcf 2/ U > &-^tf LBDigifc(0.2 % glu 
cose&-g-frLBigi&) iCfltlXL, OD 600 =0.5&C&£ * T'37'C T'Jgil -5 

2. atte : ?©&38&8§3i't Sfc&tC, 0.3 mM isopropyl- /3 -thiogalacto-pyra 
noside (IPTO&fln*., 30°CT* $ & &C2~ 3«r|S^#"rS. 

3. &fo#m (6,800 g, 5#|S0 T*»#:£il#), fflffiO^Uv h£lO ml<Z># 

[20 mM Tris ( P H 7.4), 200 mM NaCl, 1 mM EDTA, 0.02 % Tween 
80] (CM, -20°CT°-mW&Z J &2> e 



ffllEff 2001-3092918 



#2001-227094 



4. W3eUfeiWlfiJ»»*&*©Aofe*tfiT?jHl»S-&, 10 nKDX^&Mffim-V 

5. 3&&#*6 (20,000 g, 4TCT?15^ia) ±m{C££>lC10 m\(OiJ ^Ultm. 

6. 10 ml©T^ n-XtfBg#^A&Cffi#lffi?££g^5 0 

7. #^A£20~30 ■l©*9A«1K?K7?aiaj5fe#||, 10 mM maltosefc-g-tf* 

[0 0 9 0] 

B. Chitin ^Chitin Binding Domain (CBD) 

Chitin^Chitin Binding Domain (CBD) t.<Dl£&&&%iPBir & # > KVSKnft 
*) , Intein (inducible self-cleavage activity of engineered pro 
tein splicing elements) Sr/fLTChitin Binding Domain (CBD) £ @ #J & > A 

StJCjje^3-ftfe|Bl^4t>A^KS:«3S3-e:, i*i£chitin affinity column ( 
New England Biolabs^fc) {C®^$ *5 „ ^ffilCf^LTli, DTT, /S -mercaptoetha 
nol, cysteinfci?©3g7B80T?* Inteinfc aft* >/1*K<Z>j**g^#&^W-r.5 0 
#lx.l£* Chung-Mo Park, Jae-Yoon Shim, Song-Sook Yang, Jeong-GuKang, Jeon 
g-Il Kim, Z. Luka, and Pill-Soon Song, Chromophore — Apoprotein Interac 
tions in Synechocystis sp. PCC6803 Phytochrome Cphl. Biochemistry 39: 63 
49-6356, 2000#fjf?o *ftm<D&&Kf&&\ZZ<Dl3m&Wm't'&m'&l*. CBD- In 
tein^©#«'ffi%^T^^^;i/LT^^, Mtf^MJlCtf)^ £ in vitro-^ 
fifc#-e£j£ 1/ B SUM « i: ©dfrU© #> tcft/g f S . 
[0 0 9 1 ] 

1. 7g*MEifett(ift* h : E. coli, /^?# - : pTYB2 (New England Biolabsfcfc 
))©il$ : £*SF#?K3 ml 5:250 ml(Z)RB^^ [0.5 % yeast extract, 1% tryptone, 
0.5 % NaCl, 0.2 % glucose ( P H 7.5) ] KM*.. ODg 00 =0.6{C:&£> * T30°C T» 

2. !&^#>/\ 0 *fC(D#§^£^#1-££#>lC, 1 mM IPTG SrjDA, 3 
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&lC20T:-ei4;fre>16B£W*&£*&. 

3. &b&m (5,000 g, 5#W) T*efls£il#)> S^Uf b £*#TT* Lysis 
Buffer [Tris-HCl (pH 8.0), 500 mM NaCl, 0.1 % Triton X-100, 1 mM EDTA] 

4. JS4>#*6 (100,000 g, 30#|8f) "e±?»&Jfe«), 0.2 mm<Z)]B|£M^T 7^1/ 

5. ffl0g$ltt!Rl.5 mHC 2 mM DMSO&20 /i l^X, *_feiB?l8H > 3fzx^- h 
U Chitin Affinity Co 1 umn IZ{&-? £ „ 

6. *7A5:IilS [20 mM Tris-HCl (pH 8.0), 150 mM NaCl, 1 mM EDTA, 0.1 
% Triton X-100] U Inteintf)self-cleavage3:f§3gt£i±.5 fc&blZ. 

i mM dtt mmm & an*. -m (m >f>dpa^-hts 0 

[0 0 9 2] 

(5-6) ge«Xl±^^ K^h-ft>SiHI§i:^tt?:^tSM 
A. Poly Arg £.J*y3imm% 

Slft#>A 0 *fC&Poly Arg^^T^^;i/-r^tCJ;U, 
JC*£*U K§-f;t>3£#l# (fclAtf, SP-TSK HPLC^A) ICIR*** d &*!J 

£)tl£(J. C. Smith, R. B. Derbyshire, E. Cook, L. Dunthorne, J. Viney, S 
. J. Brewer, H. M. Sassenfeld, and L. D. Bell, Chemical Synthesis and CI 
oning of a Poly (Arginine) — Coding Gene Fragment Designed to Aid Polyp 
eptide Purification. Gene 32: 321-327, 1984#flg) 0 
[0 0 9 3] 

1. M^m&foi-foXh : E. coli, : pWT221)£>^ig#M6 ml£300 ml 
(DUmm (100 fig/miyy^ i/V y ICfln*., A 600 =0.4&C&££T*37°CT* 

2. *$iRa?#20 ,ug/mUC&£i:e>{C, IAA^?g (20 mg/ml in ethanol) 
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3. 0.1 % Polymin P (ft&K) i/^It'Ift Z> . 

4. [40 mM Tris-acetate (pH 5.5), 5 M usea] "ejgfg 

5. 0.1 ml©jjSflflg#im$[£SP-TSK HPLC#^ AfCg* U H«1KmT?#9 A 

6. NaClcDil^^JgB (100 mM - 350 mM) tC<fc*J, ^WWL [40 mM PIPES (pH 
6.0), 5 M urea] cf»tCBW"# ^/^St&tSffiS-ftS; 

[0 0 9 4] 
(5-7) «»tf-XS:«M1-S^ 
«TM#iSC ( W x. r Fe 2 o 3 £ Fe 3 o 4 ) ^-ic^StfeHWn-ffln 

TSra^ffisKU V-T^ofc, ffi^&tfi%—t£Mm.¥-X (magnetic beads)#rfj 
KStlTfey (DYNALtt, y^/^x-/iaaife Dynabeads), £<D^®JC£* 

mmisTmi®^*yrt?W(nmn^mmznT^z> 0 Kanegasaki, s. 

et al, J.Biochem. 117:758-765(1995) &C£^Ttt, CDigja^T? =2 - h $ tlfc 
U^^l/>^-X (DYNAL*±) £ flj V % T 5fcflt JfilB U > ^« 5: *M tt^So * 

[0 0 9 5] 
[^fiSffil 1 ] 

^Bicu^y-Aii^ s i o oojftffi 
mmm^mcDE. con Ai98c©«[iii63oo g&r^^jfcWLfco 

mWWLA (pH 7.6tf)10mM HEPES-K0H (/\^*-7fc^-ft;# U # A),. 10 mM MgCl 2 (& 
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ftV^*S/?A). 50 mM KC1 (fg-fb^J V *7 1 mM Vn{V** M/>f h -Jl)) 

csil, Tii^-rtfflmffiwmz&foftM (30,000 g, 4°cr*i^ra) bri& 

^U7-^)$:Mfet, 4°CT*4 EgR5ii>i> (100,000 g) b£ 0 #£*l£_k?ffllf 
#&S100£L£„ hltmffiW.A\zWiffiLVtfy-l±(Dm%i&Wl}iL 

£ (tight-coupled) y 3tfV-A®#£#£ 0 ZltfUight-coupledy 3}?y-AiI[;fr£ 
100,000 gm$&X*T&'bfrML, ^(DKVv \>ZVtfV-&MWWi(pK 7.6<E>20 mM 
HEPES-KOH, 6 mM MgOAc, 30 mM NH 4 C1, 7 mM /8 -mercaptoethanol (;* ^ h x 
# y -;i/))JCMLtight-cou P ledT;^y-AS:ii$^Lfe 0 0 1 (C f 3 

[0 0 9 6] 
[HS6M2] 

SB^PCR&iCj; UffipSU 5' ^{CEcoRI, 3' ^tCBglll^^-T S@B?fJ£ % 
o£DNA|S|t#£#£ 0 #£;n£DNAmtf£& &efcEcoRI&tfBglIIT?-gj»TUfc:7 

KPQE60 (QIAGEN*±|g) JCfflAU C^SggiCHis tag (H*#^) #jgft-£ L 
fcEF-Tu£^3g£-fr££#)<Z)^? W^tlfe^f ^r-T'E.coli BL2 

l/.pREP4&7g««g|Lfc. ^©ftfiS^B^&tfllM&H^, MS^?:IMt5 
^**-fcl^#©^£T?#aSLfc. *1 JCffiJSLfc"***-, ffifR&ail* his ta 
g cofig&^f . 

[0 0 9 7] 

[mmm 3 3 

7 ^ y 7->;i/ 1 RNA>>>7=- (ARS), — > t RNA7 * fl, * ^ -if (MTF) 

*J®®A19,fc yft&ffiUfe^y ASrfiFSffc LT77-;!/ 1 RNAS/>^*-if<Z>3tfc 
-f-$:3- K-rsaMS^K^J&rcRSslCJ: t>ff*IU 5' jgfCSphl, 3' j^fCHindl 
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OTindHIT'^KLfc^X^ KPQE30 (QIAGEN*±§g) {CjffAU NjfcjglCHis tag 

#*>;ft£^#-T-E.coli BL21/pREP4&^K^mbfe a 

frMMt, his tag ©ftffi 
[0 0 9 8] 

J JifflLfe^;A5:iSt LTT7RNA#U * ^-1f©it^£=i 
- K-rsat^ffiW&PCRiSStCj: »;*f*SL, 5' SglCBaaHI, 3 ' agJCPstI#fg» 
•t Z> B3#l £ o feDNAWr^T S:»fec # £ *lfcDNA$r# £ S> & U afcBamHI&tfPstl 
•C^JWfUfe^^^^ KpQE30 (QIAGENfrSg) IC*¥AU N^SglCHis tag 
^O «<]ill-^OfcT7RNA/KU^^--terS:l«%3S3-ftSfe««><Z)'<^*-S:^fc. 
ttfc^^-TfE.coli BL21/pREP4£?£ft]f£^L£ 0 
[0 0 9 9] 
[HJ6« 5 ] 

y»l/^i/Fy7^^7x - h^-lf (NDK) <Pjg%gjffl:7 r ^* 5 KCD^jS 

^J&PCR&ICJ: yJfipgU 5' SgJCBamHK 3' SBJCHindlll^SgfflR-rsiB^JS: % 
o£DNA$r#£#£ 0 »P>tlfcDNAWf^S:fee)^l5«>Ba«HI&rJfHindIII^-9JWfbfe 
KPQE30 (QIAGEN) tC#AU N^SgtCHis tag (bi*#40 #]»-£LfcN 
DKfeHf^^S-ttSfcftO^^^-S^fc. ft&jftfe'** #-T*E.coli BL21/pR 

[0 10 0] 
[£ jlftf 6 ] 

His tag^#S4xfcEF-Tu(EF-Tu*)S:lS»^S-Br-&fc«>tC, Hi6M2T# £ tlfc 
JgJC*ESI#BL21/pREP4*|IIJfiS: 6 U v h ;b©LB^«tffliaiiSOD 66() ^0.7[:^ S 
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l—ftf—p—D—jf^t? h£/K; isopropyl-l-thio-£ -D-galactoside) £^ 

j&nu s&tc3 7ic-e4i^ra«piiufc. u #e>*i£»B£ 

£?1M16M (PH 7.6<Z>50 mM HEPES-KOH, 1 M NH 4 C1, 10 mM MgClg, 0.3 mg/ml 
U v /^-A, 0.1 % Triton X-100, 0.2 mM PMSF (7i-;i/^>X^/*-JI/7 
JlyfrV F; phenylmethanesulfonyl), 6 mM £ -mercaptoethanol) ICJU^iibfco 

BSISJSkfr#»i (100,000 g) U iM#t&U^fc. #<b;ft£±if®#£Ni 2+ 
"e^l/f-V-^StlfclO mlCOHi-Trap chelating* =y A (7 7 ;i/V£/T*±Sg) IC 
^L, 10 mM© imidazole (-f ^ £V-/l/) Sr^tflOO ml<Z)HT^ffi?g (pH 7.6050 
mM HEPES-K0H, 1 M NH~ 4 C1, 10 mM MgClg) X*ffi&Lfc 0 HTj^®?g&C^-£ *l£> imi 
dazole^^ & 10j&*e>400 mM* T[I:$£lftfC>fcJlS£o ttT, EF-Tu* & 3J7 9 A ^ & IS ffi 
bfeo f»59S*lfcEF-Tu*S:#tf1jlr^S:^t)-eT, Stockj^»«i (pH 7.6050 mM H 
EPES-K0H, 100 mM KCl, 10 mM MgClg, 30 % glycerol (^U-feD-;i/) ) 7?jg#f 
ht=. a #SbfcEF-Tu^Z>iR£l;J:Bio-Radtt(DProtein Assay Kit&MV^TBSA 
J/Jft?H7^^5» &£*PMfr*Ofc«*tfm#&*rfflbfc. m§gb£EF-Tu*« 

i«iro/j^^bT«M3ii-e^?«bfe«- 8 om»##bfc. -ta>fficDHis t 

ag#tfan£©:RH^;&tfg&*&BH\ jKFjBH^^H^^^iSTfWiH&fJofc. Hi 
[0101] 

His tag##3*lfcBB*&H : ?-IFl, lF2&tfIF3(His tagtfftf 3 fit ^ 
& r*j -e^f)©?gffiilM3i«SS:DHFR mRNA in vitrofllR^ (f£3BI&6& 
Ml 7)&MVxT«9£bfco HP%, His tag««#Stlfeg|^H^-©?Stttt, IF1*, 
lF2*&tttF3»##fc#:fe^-5j& ^>hD-;i/tU #H$&H^&^ 
*IS-ftfe*-e30^ra©^#S:ff V\ *fiJtbfeDHFR©ffi*fft5?gffi"ejt«!bfe(H3 A 
#M)c jK^-r^-f h U-;i/&100£ b£B^ fa*ltf>H^-#^#JbT=bDHFRtf) 

^wmTT'fc'j, iFi*, iF2*AafiF3«^'(Rrn%fSffiS:^-rsih*«fl6iSi 

Stlfe. His tag##3*ifc|»&H^©Mj««£H:, m<D3kft1t-miZL 

£in vitro £>^T% #!f&&H^<Z>?g|g£^X.TgJiR SrffV^ £j*LfcDHFR©.*B 
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*f?S1£T?il!IJ£Lfc(H3B#JifQ. H3BtCfeV^T, • ttIFl*&, AteIF2*£, MitlF 

[0 10 2] 

His tagtftf $*i£Ser tRNAS/^T 1 * -If (JgJTlCfcV^ His tag##£*iT 
V^r^fc, r*j T'^-r)5:S^Ja$i±^feto(D^®«g|#:BL21/pREP4m$:2 

y * n ;i/©LB^T-a^sissoD 660 ^o.7{c^ s t T^i i fe„ zL&mmmcm 

«f£#0.1 mM{C&£ £e>tCIPTG (>f V y°U - 1 - + - D-jJ^Z hi/ 

K; isopropyl-l-thio-£-D-galactoside) fcgsfl&U $ £ IC 3 7 r T* 4 B#Hg^ 
#b£„ rO««*Sr»^ltL, ft&ftiMffllii&IBiffiiftttrtt (pH 7.6O50 mM 
HEPES-KOH, 1 M NH 4 C1, 10 mM MgClg, 0.3 mg/ml iJi/f-A, 0.1 % Triton X- 
100, 0.2 mM PMSF (y # y 7. frfr—)]/? )X/$r U K; phenylmethanesulf o 

nyl), 6 mM /3 -mercaptoethanol) IZMMLfro rffilll^If Mil, tiff 
UaSrflKtSLfc. IttMI I feiSM 5: 4 r T' 1 ^ril/^I (100,000 g) b 

, «$##&i&vn£ 0 mbnt=.±mmfr%ui 2+ T*7°is?- j r-p-£nt=Lio mi<z>H 

i-Trap chelating?^ A (7 7;i/7i/TtfcS) fCg*U 10 mM<Z) imidazole (^f ^ 
£-^tn00 ml©HT^ffi?g (pH 7.6O50 mM HEPES-K0H, 1 M NH" 4 C1, 10 
mM MgClg) VWcfrLfco HTM»[tC^£ *IS imidazole^ fclOfr £400 mM*T 
Mlftfc£jfB£:ottT, Ser tRNA>> > iz # -if*£ # 9 Afr L &. 

tlfcSer tRNA^>iZ#-if*£^tm#£-£;foi±T, Stockj^g$[ (pH 7.6©50 m 
M HEPES-K0H, 100 mM KCl, 10 mM MgClg, 30 % glycerol (tfVlzu-Jl) ) T* 
Mtirbfc a ^S^L^Ser tRNAS/>1Z# - 1f *©$ag&Bio-Rad*±(DProtein Assay 
Kit^ffiVNTBSA (Vi/MmTJIs^Sy) SrS^JC^ L fe«Jflffii|»^ L fc 

-8 0iCtS#bfe o #£*l£Ser tRNAS/>-fe # -1f*<Z># n V h Jf^A&H 5 

[0103] 

^tf>ffi©ARS*, MTF»fcH8ia>#i£T*t58«:fTo;fc:. 12% SDS-PAGE lC<l:*J#gt 
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'J7> h^b-^Sg-feStlfe, His-tagtftt.^tifc^H^&tf 
mm Zm6lZmir 0 061;: &V^. Gly RS*^^Phe RS*(D 2^(^/1 > 

[0104] 
[2fe66« 8 ] 

H i s- tagff # g tl fe T7 RNAtK U * 9 - ifcZ)^#g3jg 3» g 

His-tag##£tl£T7RN AjKU :* 9--£GS*TlC33^T, His tagtftf 3*lT 
V^dfcfc, r*j T'^-r)$:^^$i±^fe«)<Z)^S$Rg|#:BL21/pREP4|fflJ^$: 6 
.'J*; h^©LB^%T?IHMJH«ISOD 660 «<0.7tCJaiS*T?^*Lfe. 

mMiC&£i: e>fClPTG (>f V fcVl/- 1 - -D-tf^i/ hi/ 

K; isopropyl-l-thio-/3 -D-galactoside) &8S#nL, £ £ tC 3 7 °C V 4 B£fg*§ 
£©#**&&ii>#«U »&*lfclHIIS&JBi»««»[ (PH 7.6O50 mM 
HEPES-KOH, 1 M NH 4 C1, 10 mM MgClg, 0.3 mg/ml tJ^/f-A, 0.1 % Triton X- 
100. 0.2 mM PMSF (~7 % y^fy-fc — )]/? )l>$r U K? phenylmethanesulf o 

nyl), 6 mM /3 -mercaptoethanol) iCjBHJLfc. lOiSI^ifi^ab, ffl 
IfSMglLfco StI^abfeSfflI?:4iCT' 1 ISH&ft&tt (100,000 g) L 
, M»%£I&V^ 0 #£;ft£iiM;fr£Ni 2+ T'^b^-^£;ft£lO mltf)H 
i-Trap chelating^ ^2* (7 7^i/7tti) (Cg^U 10 mM© imidazole ^ 
£V-;i/) £-^&100 ml<Z>HTJttfr?fl[ (pH 7.6(7)50 mM HEPES-KOH, 1 M NH 4 C1, 10 

mM MgCl 2 ) T*$c&Lfr 0 HTjft«?RlC^*n-Siinidazole«flFS:10^e>46o mMi;T* 
jft»Wtc43HB&ottT, T7RNA/tf U *^-if*£#^2^P>?£ffiL£o *jfiS{3 
tlfeT7RN AjKU :* 9— e*&^tf®4)"S:^*)*T, Stockj^$[ ( P H 7.6(250 m 
M HEPES-KOH, 100 mM KCl, 10 mM MgClg, 30 % glycerol (W-tU-JV) ) T* 
)8*fUfc. »SSLfcT7RNAjKU^^— ^*©«SttBio-Radtfc©Protein Assay 
Kit&^VxTBSA (^S/Jfilltr;i/^^ >) %3£JfilC^Ufe«li!iffi«jl*^#ffiLfe 
o b feT7R N A ^ 'J ^ 7 - f*lilmlf ^/J^W 1 1 IMit'MS b 

- 8 Ott'^#bfc„ #£;ft£T7RNA;Ky *^-if*©?av>^2*£|lI12 
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[0 10 5] 
CHIWJ9 3 

His tagffttsftfcNDK, t<Dmmmm(D^mt.mm 

His tagtftf 3*ifcNDK(J£AT»C;J3V^T, His tag##£ tlT ^£ ^ i: £, r*j 
T^-r)&flf»3K3*6fc«)O^R«#lfrBL21/pREP4|BJiaS:2U y h ;i/<Z)LBfg:f&T* 

iwisoD 660 ^o.7{:^5tt^*bfe„ z.<DmmwL£.i&mmtfio.i mmz&z> 

J:e>JClPTG (>fy^Dt:^-l-ft-iS-D-^5^hi/K! isopropyl-l-th 
io-/3-D-galactoside) fcSfcflnU $ 6 IC 3 7 °C 4 B$ft&# b fe e 

£<0Jg#?£&3&&#JlltU (pH 7.6(7)50 mM HEPES- 

KOH, 1 M NH 4 C1, 10 mM MgClg, 0.3 mg/ml U^/^-A> 0.1 % Triton X-100, 0 
.2 mM PMSF (7i-jI/^>^MlJl/7M'J K? phenylmethanesulf onyl) % 
6 mM /3-mercaptoethanol) ICjHHHUfc. 

m^t=. a M^mmmLt=.Mmmit4°cv lmmmfoftM (100,000 S ) u mm 

flft#*&&BfcV*fc. m^tir=.±mm^^i 2+ X'-f]y^^-iy^tltclO ml£>Hi-Trap 

chelating^ v A (7 7il/7i/7tti) lCg*U 10 mM© imidazole (-< * . 
;b) fc-g-tnOO ml(DHT^®?g (pH 7.60)50 mM HEPES-K0H, 1 M NH 4 CU 10 mM Mg 
Cl 2 ) T'ffi&Lfc* HT««|R tC * tiSimidazo lejfiS S: 103^ 400 mM£ T* SiTO 

itT> Stock^®^ (pH 7.6©50 mM HEPES-K0H, 100 mM KC1, 10 mM MgCl 2> 30 
% glycerol (tfVtU-)l) ) ^ja^fUfc. 5ff$g L ODK*<D*§S&Bio-Rad*±tf)P 
rotein Assay Kit&JB^TBSA ( ? S/jfitff T;i/^"^ >) fclSSplCffrRUfcfltfPffi 
*^&*if}l/fc. L fcNDK*i£lml1* o/J^tt bTl^iit^« L 

8 0°C-e^#Lfc o -£©ffitf)His tag^Stifc»**>l^«tCLT»e»tl-5. 
[0 10 6] 
[HJISM10] 
DHFROj&fcd^lg £ mRNAff)gfa§g 

E.coli&5fctf)DHFR (dihydrof olate reductase; i;t Knltl/^i'^-f ) 
it^©5'^^HindIII, 3**SBJCBa« HUBjy&iD^.PCRT'idlgLfe. ZKDJfifig 
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gene 10 (A ^f'J^"77 - i/T7©genelO) £SD (Shine-Da lgarno ; i/V(y- 
#)\si3J) BB^I©TSgtcfBSS*fe. 3<Z)DNA0ft#£^x ^ K^*#-pUC18 ( 
(Cj||B»3&Ay^. KfcSma IT«lfet, His tag#tf3*i 

£T7 RNAjKU ^ ^-if £fflV>£^>;fr T7^^ (run-off transcript ion) • 
ffiJIRM (transcription/translation) in vitrojggR^/fttC^Mi: LTM Vn£l 0 I 
n vitro<Z)^H/£4 2TCT?3B$|StfTofc. Z.<DELfeffi. ml(fi<Z)ffi^ttpH 7.8CDHE 
PES-KOH, 20 mM MgClg, 1 mM spermidine (X^U ^S?>)', 5 mM DTT. #2 mM 
ATP, UTP, CTP, GTP, 20 /igCDSma ItjUilS ^ K, 50 fig BSA 

, 1.78 units PPiase (pyrophosphatase; hfn /ftX 7 7 # — if) , 10 /tig<D$f§g 

S*U His tag*<#S4xfcT7 RNAsKU ^9-^»*o - Sr»T 3 i£3 
#> lCj|l|?R|£j&<50 mMlC&& j; ^ fCEDTA (ethylenedinitro - lotetraacetic acid; 

A»iffi&ffo&«, :n#y-;i/T*m3i* Mmm*v h (QlAG.ENfcfcSD Srffl 

[0 10 7] 
MFL mRNA<£>#gg 

DNABJ#|AUGUUCUUGUAA (UIRf 5 £: fMet-Phe-Leu-Stop ; ^;K;i/^f^-->- 
7 ai=.)lT^->-U-( is>-W±n K>C&£ 0 MFLilB&IB-r^) M 

FL ■RNA©«fS4l , rSfc«>JCJKTJC^ , rj: , 5«;^iS-e«||5Lfe. tfU if*? l/* 
f FA ; 5'-Tatgttcttgtaac£;T y J* ? l/;ff KB ; 5* -TCGAgttacaagaaca&7 
--;bS*Nde IEjrjfcXho iffi#J Sr.^tf— *«DNAS:flliSg U T7*--3*-*- 
Z'gtS'?^*^ K^*#-pET29a (Novagen) CDNde IhXho IfflJffi/\$I*g Lfc. 

#e>tife^"^^^Ktt ±m © DHFRit & Bi«jc«^$ia:fc„ 

[0 10 8] 
[^SSM12] 

His tagfffj-gtlfcy^ 7 y->;i/tRNA->>f ^-ifygtt 

His tag##£*i£ARS (T ^ y 7 i/ JltRNhi/ y^r # — if) tarffiiRljeiiJgJTlC^ 
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) (CI mM ATP, 2.8 A 260 unit tRNAmix (Boehr inger£fc§g) , #50 /iM©^/<;i/ 
2ntcT*;m> ■eLT«f*{3*lfc#His tagtftf £;ft,£ARS&i^/u£4i;tf)£«^ 
tc. filSt±3 71CT?ffV^ jfifctfttTS J T^;i/tRNA£3MM5ifeR{CftM£it5%<Z)# 
fflC»tthU^nnBfgfc-e»s^Lfe«, iftfttB&aSjeLfc. igffil unitii, 37°CT* 
pmoKDr $ -/ 7S/;i/tRNA<3D^S:«!|«ELfe»3llJ|-e^Lfe. 

[0 10 9] 
[HMJ13] 

His tag^^^tife^^^- — ;i/tRNAh^>X^;i/^ ^-if?g'|$ 

His tagtftf SJxfcMTF (* ^:fr^;i/tRNA.h =y $ =y -if /J^TlCfc V^T 

, His.tag##£;ftTV^Z:h : &, r»j T**^) ^ttliJ^TC^f® »J JCtfo tc 
o H/S^M50 # Uipolymixj^BM (lKIRIIJ^©^S:#M©z:i:) IC1 mM ATP, 2 
.8 A 260 unit tRNAmix (Boehringer) , #50 n Mtf) [ 3 H] tlft* =f-HT — y 

, 0.5 fig 10-formyl-5,6,7,8,-tetrahydroforic acid (-5=- h =y fc. K nM) , 3 
000 units MetRS (* — ;i/tRNA*/ # -if ) , ^ LT MTF* & -^f* A; % (£> 2c 
JBV*fc. M/&&3 7°CT?fi : V\ *;i^;Wfc£ftT^&^*3^^;i,tRNA&^e?& 
(0.175 M CuS0 4 , pH 7.50)0.5 M Tris-HCl) tfJ "X? 3 0*C, 8^WS^T $/;Wt $ 1± 

n Lfelfe, MMmzmfeLfc* iStel unitiii^fSJci P moicz)*;i/^ 

[0 110] 
[HflS«14] 

mmmnm&WL (50 ^l) &Jelenc£ (1979) ^WagnerP, (1982) ©JgUfcPo 
lynixMWW.&?k&Lfr : h<DX*mWl't2>o Polymix^g?gtf)#lJ&te5 mM magnesium 
acetate (i£ggv ? % V V A) , pH 7.30)5 mM potassium phosphate (U>^^7 
U^iO , 95 mM potassium glutamate ( tfjl ft ^ yWii] U # A) , 5 mM ammoni 
um chloride (^ftTV^E — # A) , 0.5 mM calcium chloride (i&ikjl )V i/ V A 
) , 1 mM spermidine, 8 mM putrescine (zf h l/y £/>) , 1 mM DTTT?&£ 0 M 
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J5?fc©iKUd&W:l "M ATP, 1 mM GTP, 10 mM creatine phosphate (^I/7f >'J> 
W) > 2.8 A 260 unit tRNA mix, 0.5 fig 10-formyl-5,6,7,8,-tetrahydrophi 1 i 

c acid, o.i m&r^jm. c&ao t*&s 0 • «sircMT'M/&£ 

S^-£-fC&, _hfE fCl mM NTP£4 mM magnesium acetate£85#0-f 

' #3fc*R-&ft0>ilHJ5RW:12 pmol D tf?y- A, 1 /ig IFl*, 2 /ig IF2*, 0 
.75 fig IF3*, 1 /tig EF-G*, 2 fig EF-T*u, 1 /tg EF-Ts*, 0.5 fig RF1*, 0.5 
/wg RF3*, 0.5 fig RRF*, 30-300 units£.ARS*&£ WiMTF*, 0.2 fig creatin 
e kinase (CK ; V > 3r^-if), 0.15 jig myokinase (MK ; ^^"^r^--if 

) , 0.054Atg nucleoside diphosphate kinase* (NDK ; 5* # :> K^l U 

t$>Sc • ©SRMT'^&^f 5 J:IB©iR-jS«JC1.78 uni 

ts PPiasei:0.5 fig 17 RNAtf U ;* =y -if JSUKBH^ #3gCD*a* 

3 7°Ct'5^^>^a^-hb, ^©=^, DNA^RNAfc£®»S&itr*., 

^^©T'^n&^^lOOkDaJ^T^^KSrMt-^^iiSmCiiL, 

<Z>Bfc*&*r3. Ni^^A$r^ilU-rS^l«M^CDjSsRM%T*fe';, SDS-PAGE 
T*l*CO^> K&a*"*. Je*T©^J6MJCfeV^T, Jt«©fc#>JCffiM'$-<5S30 

S/X^AtePro«egaft#P>flBALfc%0>&teMU j* -CDti^i" 

[0111] 
[H«6ffiI15] 

His- tag*<#S *lfc#iRlS**^^©?Stt SfltS8 L fc^> 3 tl^iR&tf Hi 
s-tag##;*ftfcT7 RNAsKU * 1/-*&M^T, HS&Ml4fS«<Z>iI U tC in vitr 

lysozyme), ^ U - (GFP), h ^ >X 7 a: ^ -if (GST)& 

mi genelOSQcO^/KU^y^ * b fc„ 



4 9 



ffi$E#2 001-3092918 



#2001—227094 



[0 112] 

Poly (U) - poly (Phe)-£j& 

Poly (U) - poly (Phe)cDin vitro^JES^tCfeitS^ttJ^TJcm b &31 y &C 
ELfoWLtel mM ATP, ImM GTP, 10 mM creatine phosphate, 2.8 A 260 un 
its tRNAmix, 1 mM [ 14 C] T*^;i/£ 7 il^79->, H^M^Sr^tf P 
olymixjR«»[S:fflv^ 0 H^SI^<Z>ffi^ttl2 pmoiyjtfy-A, 1 #g EF-G*, 
2ittg EF-Tu*, l//g EF-Ts*, 60 units PheRS*, 0.2 fig creatine kinase (CK), 
0.15 /t*g myokinase (MK), 0.054#g nucleoside diphosphate kinase* (NDK) ~V 
&33, m^r. mm^BiZiS^X r*j ^ft^tfHis-tagCDtfSjftfcfc 
0T'$)5Ii:$:^t o ^^^5:3 7rt'5 W^dfaK- Mfct> 5/tig<Z)po 
ly (U) £#D>L, jRJESS: BH*& U fc« Poly (Phe) %mmmiZ8 til-f-DVyfVyy 
U 10 X© h U # D Upm"e3Ml5ffi±iZtlu18l&1£:fco T J YisJls tRNA 5:8 5 

[0113] 

±mmm)xl&ZftotpT*, EF-G*, EF-Tu*2fc t£EF-Ts*<Z)IiM^|g ^flf^ &ft.&) 
JC, te©&#&-3tlCLfcin vitro jRjS^lCfc V*T, #@5S?©iS?:^^ 
Tpoly (Phe)<?r)*J«*S:W^ H 7 (A) JCamgJII&ftfc. 
[0114] 

*»W©±iaS/S^tCi:*Poly (Phe)(Z>£j£&, S100«|ffi«fc&M V%fe» 
SR^JCfcSpoly (Phe)©£j&£:j£g<LT, ®7(B) tf)^JH ^#©^(0)T* 
te£/&#20#gHCf?lh L *$&m<D& (•) T? tt40^«5a«tC ^ T & 

[0 115] 

fltfgB^ (RF1*, RF3*i:RRFV r*j His tagtftfS tlT - £: SraVT) 
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(Dfemt. Bfca^iPxfcPavlovP, (1997) (Z)#i£fC«0*£M;£ L tz. a WtRJElS* 
(SO/iOttWSRIIIftJCMVxfepolyBixilgtlf^&TCtCilSKLfe. MOT©IBj&tel mM 
ATP, 1 mM GTP, 2.8 A 26Q unit tRNA mix, 1 mM 7i^;b77->Wn>f i/ 
y> [ 35 S]5S:l^'f$^^^-n>$:ffiVNTgMi^L/^50pmol©formyl methionyl-tRNA, 
His tag««#3nfeH^ • iil^i T'feS. • #3&8&^»<0ilS/« 

ttl2 pmol U^fy-A, 1 *ig IF1*, 2 /tg IF2*, 0.75 fig IF3*, 1 ^ g EF-G* 
, 2 /tg EF-Tu*, 1 fig EF-Ts*, 0.5 /ig RF1*, 0.5 fig RF3*, 0.5 as RRF*, 
50 unit(DPheRS*i:300 unit<E>LeuRS*-e&£o i <£>H^- • S^ii^-^^ IqRFI*, R 

F3*, mF*zgMizmvxzn?ftm^frJxj&m*mML}xm*fi^fe 0 hot 

£3 7°CT*:/b-f >^aK-J/a >Lfc^JCl g©MFL mRNA£;&n;lT 

©1 N HCUcin^.THlS&lhftfc,, ££IC^*UC200 /tl^ftixf^^ill^Th 
U^y^K (fMFL) &?§ffi31±, tt#'^>^l/-t/a>#tf >*-«:Mv*T;Bclf 

[0 116] 

#£>tlfc, ^MS^-RFl*, RF3*&t>*RRF*<D?g'f£&, fMet-Phe-Leu-Stop (fMFL) 
K-tS^mRNA©in vitroatR^&MV>T?W5tLfe. BPt>, ^H^-il 
IT, RF1*, RF3*&t>* RRF* RFl'&tf RRF* 3: -£tf^ (X), RF1*, 

&tfRF3*£i^tf^ (A), RF1*<0 (■)> RF3*#.tfRRF*S:^fr^ (O) 

, 'fRrtl©^H^•* : fc(RRF*=b)-g■^^V^^(♦)©^^^C^3V^TfMFL mRNA&IIiR£ 

y^Ufc^^Ktt, yfS-tT^lOOOcpmC^B^-r^o RF1*, RF3*&tf RRF * 
$:-^M(#)^^K<Z)^i:^{Cit:^6UtC4^*^iib, flB©#£©Jfc«fr*>, 
RF1*, RF3*&tf RRF* tfigtt &W"T<5 £ £ jW»383 4xfe- RFl'&fcfcJ-TS 
^(O)Tftt^^ KOD^JiK^tl-T, RRF*§:^^f *^(AB^)T?«U 

Jtf V - A CD Hftat (r ecyc 1 i ng) #j£H - P, & v ^ r £ & m 0 T V ^ 3 . 
[0117] 
[HS«!|18] 
DHFRCD-^fifc 
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*m%(Din vitro «|R#&tfS-30#fffift £M ^fc»tK#G>* * IZ «fc y , P°S 
] Tf^^/bStlfe^"^* — >Sr#tfDHFR&^fiRbfe. £f£$?&12 %<DSDS-PAGE(so 
dium dodecyl sulfate polyacryl amide gel electrophoresis; SDSjKUT^U.^ 
T ^ F^;i/«^S*)T*^H$it, BAS-1000 system (Fuji film) Tftfcffi U Jfc 
tffg&M/gbfeo SDS-PAGEtCj:S^«CZ>J|g*S:, E! 8 (A){Cj^-f „ 

— DHFR«?gttttaTlC^b7t^^-eM^bfc 0 pH 7.0<Z)50 mM potassium 
phosphate^®?£, 50 /zM DHF (dihydrof ol ic acid; Kn^lft) , 60 0 M N 
ADPH (reduced nicotinamide adnine dinucleotide phosphate; jStSM— 

[0 118] 

#388!© in vitro »f5^AtfS-30fi&ffl4*S:MV^WII?^©*>5r tCfe^SiEJCS 
©JSift&HaiC^-r. *»^©in vitro HiR^ (B) fCfc^Ttt, £J5&#120#j|g 
l®^lC^T&^?bTVN£(mc;*fU S-30|ftffi«offlV^fIiR^ (•) IC 
£ V n T tt20# TfDHFR© kl° — # fCj^l/T V^-So 
[0119] 

jRiS^lCfe^SX^^/^-MH&iSf^SfeibtC, #$818© in vitro £gR^ £ 
, S-30ftffl&&Mv*fc»|R&i:&^JfcL&#&, 3? * KH'J >H©JD*^ 

«?©M^$:J^TiC^t- 3®»J lC?fo£o DHFR&fiF^fcU [a - 32 P] ATP&S V>l£GTP 
&-£*fiKJ5raS:Mvv 3 7 °C T'SSIK^lfc £©£JS**^«I$I$K:2 * 
>^L150 /il©10 % ^^{Ciax-feo Polyethyleneimine TLC pla 
tetCjKi^M^^.^^ M, PH 3. 75 ©potassium phosphateMffi8££ ^Tj5/£;£ 
J&%&Mb£„ d CD TLC plate&Mffibfetfe^y^TfSV^ ^-h^^r? 
:7££o£„ le^.SrBIlOtC^-f. Ef^P, £<R!l#S-30©^X*& U , *ffi!f^*»9!© 
S-30<7>3RT?tt, ATP©JI*«^ra©j|5ifii:^JCW^ , rs<OfC*fL, ##8 

[0 12 0] 

£j*LfcDHFR&»JKH-S&g>K:, l00kDaJ^T©^?C£®1-|$IW5^Jg|£^ 
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y>!r;i/#^A£SbT#£>*l££j»£, 12%SDS-PAGE>!f;i/_hlCjilW U ^Vi/ 

- > 2 1/ - >3&£f&^ (DHFR) T*& >J , DHFR# 2/ > >f )1>A > FT" 

[0121] 

L 

His tag##£*i£RFl(J^T, His tag^#$ tiT * r*j "e^-f-)© 

f^*3^J^CRF2*S:^MH^ ^ •i:LTfflV^fe*|§B^CDin vitrofiiR^lCfc ^T, ft^lft 
tC-£j& L /I U ^ 1/ v "9- - tRNA & ffl V a T37#JSS© 7 X A 9 > (ATA 3K> 
)£UAGn K>lCfiiftLfcDHFR©#S&»SR21£fc. ^©M:^RFl*£-g-fr-y-> 
1? tt37# g * T*iL * o * > A * R# T* £ © KM 

LflUlltf) U->2), RFK&RjK MRF2te-££&^)j&tfJT?-W*lfc* 
> K*«»<"<fcofe(011©l/->3). $ <DlCrrfCRF2*£#At-££itig<2)DHFR( 
011© l/->l)hra«<Z)ffiiS»C*>^^3S^jg3tiS J:^JC35iofe(011©U 

- > 4) „ Z.<DZ.£.fr ibV^V y -9— tRNA tcM^ LfeA'J > Jgg#DHFR0>37# g {C 

#AS4xfeii:*«?a^«)e>nfco 

[0 12 2] 
[0 12 3] 
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U *m%<Z>in vitro/^^ R^^JC £ *U£, *^SIffljg#&«3*lS. 
[0124] 

#«TtBi:fc*K >'^^y5 1 ^:T'2^ralev^^i^4^^±M^5^»•t-5o X, 

# u =l - a - 1. *jmwa±m&'e a « . 

[0125] 

flow^;iCj:tllfJltC^^r^©M^M^Rrig^^ l J, in vitro £/&^{CJ:6 

[0 12 6] 
[0127] 

fie*®, iiaM^&fflv^Mia^T'H risk: 

[0 12 8] 
[0129] 
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Enzymes or factors 


vector 


N-terminal R.E. 


C -terminal R.E. 


site of His-tag 


AlaRS 


pQE30 


Sph I 


/frW in 


N 


ArgRS 


pET16b 


Nde I 


BamH I 


N 


AsnRS 


pQE30 


BamU I 


/run/ in 


N 


AspRS 


pET21a 


Nde I 


JTAo I 


C 


CysRS 


pET21a 


Nde I 


ATio I 


C 


GlnRS 


pET21a 


Nde I 


Xho I 


c 


GluRS 


pET21a 


Nde I 


ATro I 


c 


GlyRS 


pET21a 


Nde I 


A%o I 


c 


HisRS 


pET21a 


Nde I 


Xho I 


c 


IleRS 


pET21a 


Nde I 


tf/W HI 


N 


LeuRS 


pET21a 


Xba I 


Xho I 


c 


LysRS 


pET21a 


Nde I 


A7»o I 


c 


MetRS 


pET21a 


Xba I 


ATio I 


c 


PheRS 


pQE30 


Sph I 


Hind 1H 


N 


ProRS 


pET21a 


Nde I 


ATro I 


c 


SerRS 


pET21a 


Xba I 


Xho I 


c 


ThrRS 


pQE30 


BamH I 


////irf III 


N 


TrpRS 


pET21a 


Nde I 


A%o I 


c 


TyrRS 


pET21a 


Nde I 


A%o I 


c 


ValRS 


pET21a 


Xba I 


Not I 


c 


MTF 


pET21a 


Nde I 


A7k> I 


c 


IF1 


pQE30 


Bam H I 


d M 


N 


IF2 


pQE30 


Bam H I 


Hind m 


N 


IF3 


pQE30 


toH I 


HindlSl 


N 


EF-G 


pQE60 


I 


BzlJi 


C 


EF-Tu 


pQE60 


EcoK I 


BglU 


c 


EF-Ts 


pQE60 


JVco I 


BamU I 


c 


RF1 


pQE60 


Bam H I 


Hind ID 


c 



n : re temmmmzMte-i-z 



[0 13 0] 
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US 2] 



Enzyme 


Concentration (ng/|J) 


Specific activity (U/ng) 


Necessary units (50\xl reaction) 


AlaRS 


13 


27 


94 


ArgRS 


10 


1300 


130 


AsnRS 


30 


ND 


ND 


AspRS 


22 


310 


130 


CysRS 


25 


500 


31 


GlnRS 


36 


330 


63 


GluRS 


26 


150 


94 


GlyRS 


30 


520 


250 


HisRS 


30 


1600 


31 


IleRS 


20 


63 


130 


LeuRS 


22 


940 


190 


LysRS 


35 


580 


190 


MetRS 


27 


3000 


310 


PheRS 


23 


15 


63 


ProRS 


16 


120 


63 


SerRS 


17 


1000 


94 


ThrRS 


19 


200 


63 


TrpRS 


11 


600 


31 


TyrRS 


22 


1800 


31 


ValRS 


20 


1700 


156 


MTF 


12 


230 


230 



[0131] 
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[EI 2 ] His tag m&m*&Xffe1gm*<D12%SDS- 

[0 3] AJCtt, His tag^StlfcBB^H : ?©?Sf£S:DHFR©ffl>y'e«r?S , l£T? 
BtCtt, His tag^f^StifcBB^H^coMaiaS&DHFROffi^W^ffi-e^-r 

o 

[04] His tag^^^tl^^MH^-^^'ffiSrfMFL^^MT^-Tc 

[05] His tagtftf £*l£SerRS ©?nYh^7M:^t 0 

[0 6] His tagA«#Stifc*ARS2aLtfMTF©12%SDS-PAGEJCfe^S4MltS: 

7j^~f □ 

[0 7] ACli, ^5gB^(Z)in vitro poly(Phe)-#/£#Jca3ttS, His tag# 
ttZftf^M&m*<DmmmmZPhe<DM&mT*BV, BfCtt, #$&IB<Z>in vitro^ 
Aft £. SlOOftf ffi^J & ffl Vn £ft IZ £ -5 pol y (Phe) -^J&SJStoilfTffijfi S: Phetf)]fc& 

[08] AlCtt, vitro^jfcftfcSlOOWimigj&E^fcftK: J: »J ■ 

^Stlfe, [ 35 S]Met^DHFR<m2%SDS-PAGEC£tt£#ii£^U BfC«, |^D 
HFRtf)?S<f£$:^t\ 

[09] ##§l£<Z)in vitro^/&ft£S100?ftm#l£fflV^ft{C£tt£DHFR-£ 

[010] *«re©in vitro#^(*)i:sloo«^^^}«J^:Mv^fc^(&)^cfew 
[0n] rnsmvin vitro#^jcfe^*#5c*sMr^ yaft^A©^^ 

tUT, 37#g(CAU >^«##A$*l£DHFRtf>£j££^-r o 

[012] His tag##S;fifcT7RNAsKy ffl^UVh^A^^t 

o 

[013] #$&m<Din vitro^j&ftlcj: y^J&3ftfc*I*®fiB.©SDS-PAGE 
[014] #|§BJ!(£>in vitro-^^JCJ:S»af?^**l?*<6DHFR<0, 
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Chi] 



0® 



9 T3-^ J- If*? A 



s 




Fraction Number 



[02] 




^^^^ . .... . . vK.;«.; : |.>;.x : t:o; f tM<.:':-:-:-v:r: • 



i^t^^/^^^^^^;^ 
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[Bf3] 
A 




0 20 40 60 80 100 120 140 

Added initiation factor (pmol) 



2 
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[04] 



5000 




0 2 4 6 8 10 

Time (ran) 
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[05] 




Ala Arg Asn Asp Cys Gin Glu Qy His lie Leu Lys Met Phe Pro Ser Thr Tip Tyr Val MTF 



4 
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[08] 




6 
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[09] 




0 20 40 60 90 0 20 40 60 90 

Time(min) 
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[|H1 4] 
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mm] 

[MM] in vitro©^^K#fifc3R^Cfev^T^bfc^^KS:iR^5*^e>«^ 
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iJ8!I## [501005184] 
1 . H 2 0 0 1^ 6^260 
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